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THE POWER Of THREE 

Tiventieth Century 
Locomotives 

IN A 38 FOOT BOAT 



Gar Wood knows his engines 



Miss America X romps over the 
Hying spray at more than two 
miles a minute. A record is shat' 
tered. Gar Wood again shows the 
world a triumph in speed. 

Siitty- eight hundred horse 
power drove that boat! One thou- 
sand firing strokes every jecond 
from her motors I The re are 48 cyl- 
inders and 192 valves.Thc engines 
operate at 2,600 r, p. m. The pro- 



pellers, stepped up to 7,500r.p.m, 
develop a nine-ton thrust. It Is 
super-service for these engines— 
a tremendous test of oil and gas. 

Gar Wood uses Texaco Marine 
Motor Oil and Texaco Fuel 
in Miss America X, He uses 
Texaco Products in his pleasure 
boats, his cars and plane* He 
knows engines ns few men do — 
and he knows the products 



that give the best in performance. 

You, loo. can have this same 
security in your car. You can en- 
joy this same FiVe-CAie/power, pep 
and action — this so±ne effective lu- 
brication. Drive up to the Texaco 
pump whenever you need gas or 
oil. See what a difference it makes 
in the work of your engine. 

THE TEXAS COMPANY 
Tt-xate Petroleum Prariurti 




TEXACO 
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A Sensational New Business 

» * P s.. * 

T hat — A l most Overnight — C an 

Sweep You to Riches 



Tbii is itsTVftiiti th« first public announce mental of wll*t in undoubtedly the moiw amazing mouey- 
mikinf: opportunity tvtr to the readers of this— nr any other — nu^winr. It tells how 

any ambitious,, level -headed man can e st a b f isli — pr.i el ncs 1 1 >■ nvernii;lit — a rtnucknbEe new kind 
zfi business that can pay a mcady net cash profit of from il 6 J.W tip to £ 1,021 & month, de- 
pending Upon die man — ~b business that offers unlimited pppartimity — -a business that is destined 
lo mute many men independently wealthy* 



H HRti, briefly, are 'the ^high-spots” 
O'F chia tht-tiling new business 
that will create “fortunes’* for those 
with the vision and foresight to get tit 
on the ground floor now: 

1 An utterly new product with a 
natural, Staple demand and big 
repeat business, yet ei)t tltat bit alt 
of the ftp |>£n E of A novelty. 

2 I)»quti«i no house -tu-hcuTse cdD- 
vauinfc or foLling. Yon h imply 
manufacture. .Stores will sell your 
entire output, 

3 Producer up to $ 40.00 a efoy 
net profit, Jelling your entire 
output at wholeiafe. 

/ ] Pays steadily.: no lean season s. 

5 Biff profits to b« made 
smallest town or largest city. 



m 
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Absolutely no experience needed 
to hr successful. 



No mtpwtirive equipment needed, 
* Your whoie iiiveitment will be 
less than your first week's poten- 
tiiiE income. 



This is truth; nut fiction — fact; not 
theory. To tint Ivesr of our knowledge, 
no other business in America often 
one-rent li the opportunity for profit 
tmd independence. 

Not Seeing— No Canvassing 

Do flot COp fuse this new product 
with anyth i iif you have ever heard of 
before. It is not camiy. not a cheese 
chip, not a paste preparation, not a 
popcorn— but a natural product that 
comes from the sky. from the ground, 
end from the air. It is not like any- 
thing you ever saw or heard of, or 
imagined , The simple truth about it 
fs stranger than your wildest dream. 
And you can bi\ the first to supply this 
great demand, Selling your entire our- 
put at wholesale to stores. 



00.00 *f Week* Net, to Start 

Accord trig to accurate figures, die 
very minimum of the first operation 
should produce a net cash profit of at 
least $100.00 a week. Since a: is pos- 
sible to make $40.00 a day* you can 
see that it would lake only two and 
a half days of full operation to make 
a profit of $100.00, This, we figure 
to be a minimum. We would not be 
interested in licensing men who. could 
nor make at least that much every 
week. Then, as demand increases, 
other men can be put to work for you 
and you can double or triple your 
weekly profit as steady repeat business 
develops. 

No Expensive Equipment 

Ordinarily a proposition as big as 
this would require the purchase of 
expensive equipment. But our manu- 
facturing process has been so simpli- 
fied that we can furnish you with 
everything you need, start off making 
a profit the very first day— all for an 
Investment of less than $130.00. 

No Experience Needed 

Absolutely no experience is required 
ro quickly become successful in this 
third ling and fascinating now business. 
We tell you how to start- how ro es- 
tablish yourself quickly — how to op- 
erate the business the very day you 
are ready to go. We furnish si 9 neces- 
sary plans, systems and equipment. 
Any man with ordinary intelligence 
and a real desire to succeed is bound 
to make money. 

Small Town or Big City 

Another feature [bat makes this 
business unlike any other is that it 



can he operated anywhere. No matter 
where you live — it? the Sinai lest town 
or the largest cit^ — you can establish 
yourself practically aver night and start 
enjoying as? independent income at 
once. From die foregoing facts, you 
can readily see that this is iu.se a busi- 
ness for the timid operator who i$ 
satisfied zo make a bare Jiving, but for 
the? wide-awake, aggressive go-getter 
who wants to see his energv^and en- 
thusiasm produce the great 
results in the shortest possible time. 

Fads Sent Free 

To all such fmtfi, wm request Fht- 
mission to mail an unusual and com- 
plete presentation. After you hive 
re-id the amazing facts and figures tn 
this presentation, then, you can deride 
whether or not an initial investment 
of less than $ 130.00 is too much to 
ask for a compile business that can 
pay back that investment right at the 
begionrngj and then continue to pay 
as much as $ 232.00 a week net profit 
to those men who have the ability to 
organize ntid direct other men. 

Aet Quickly 

Their- £,: no dime to low. T^d ay tb 
prvprajcifin is new, Tomorrow it will he 
a htfie oidtf — next week a Eicrlt: aljtr srill. 
So get tkr without a moment’s delay. 

Jr’s the newcomers tn any entej-prS’^ of 
this wit — the lL ^o«r>d floui' operators"'—- 
wiu always teap ll:ir rkiir.it n-wiird*. 

Tbrre is do coupon on this page, We 

do smt w,xnr tp Jiear fr^m coppon dippers, 

Ef you lioti't agree that thii ia wwih :t 
letter- -or a retegramn — you are not the man 
for the fcurixw-s, 

So write or win- today — without the 
riitthtem ’ rust or obliflatlrtm — a p L | yrt ehc 
information that tail make you independent 
for life. 



Director of 
Distrihutlofl 



PAUL GRANT 

Department 33 

510 N, Dearborn St*, Chicago, III, 



When writing to advertisers please in*™ flow. Popular $f euhttnio-8 




2A 



POPULAR MECHANICS ADVERTISING SECTION 




& 



CL /KeaSOlL . 



..!#ID£ AT T41L CLNTLR OT- BALANCt- Ot A MOTOR CAR 



I MAGINE a motor car that actually 
Seems to ignore the road tt runs on 
. , * a car that lets you read or write as 
you ride at speeds up to 90 and 95 miles 
an hour! That's the Floating Ride in the 
new Airflow* Chrysler! 

All the important weights in the car 
have been redistributed. The engine is ever 
the front axle. The rear seat is 20 inches 
forward of the rear axle. Passengers ride in the 
middle of the car. , * exactly at the center of 
balance . * « the point of least motion. 

In addition! the lt periodicity”— or rate of 
spring action— has been greatly slowed down. 
The motion of the car becomes a long, easy 
glide. 

No motor car in years has introduced so 
many scientific advancements as the new 
Airflow* Chrysler, It is different in looks , , . 
different in action , * * different in riding com- 
fort, . . different in its genuine streamlining 
, . . different in its refreshing new beauty. 
See the new Airflow Chrysler and ride in it. 





o£«t £w,w<w 1934 MODELS 

CHRYSLER AIRFLOW EIGHT . . . . 122 II p-, uid 1 214b, w. b. 

Sdi-paEt. t r il rf.u . HifciurJkibl 3 ml Tutfn Jh-iUh. £vr-]»- , Coupe. 

CHRYSLER AIRFLOW IMPERIAL . . . i™ h. * . , . 12S- 

bii to, ft, S-r4an »H*li ToWa Sd«i> tirr-pana* OwjK. 

AIRFLOW CUSTOM IMPERIAL ... 3 50 b. p. .«* MM*. 

w. b. ... nucmticeniJj-fiiySed, indiviiiualtZi:cl body type*. 

1934 CHRYSLER SIX. , . With independently (tprilntf 
front wheels . . * for 1 WH i*rd tnmhkifl nde, , . 53 h. jl, $ body 
niolrl' on lltt-in. amt 2 body mode la ens 1214a. w. b, 

FLOATING HIDE BOOKLET FREE — Write tor iW toutntinr 

booklet rhich drkCTibrn tie romantic dHrlupmcnt til Flailbd lOdr, 
A>Lilr>"ii liar L'luytlrf JSaJr? C! l- i pof aliuri , 122041 Kait fcffefi mii AvrliUf. 
Dttioit Midi. 

*WAHt CCPVRMEHTED 1BJ3 — CMnV5LUl CM HPGW A TION 
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Sp ecial Features 



Robot Sleuth Gets His Man! „ 

Secrets of Super-Speed! ( CUyutrf 
The Truth about the N e w Go lcj 
Does Opportunity Still Exist? 
Taming Electric Arc Releases 
Is the Spare Tire Doomed? 

Radio Ne ws Chasers 

Wings over the O ceans 

Defeating the Auto Thief / 




3 30 



346 

354 

362 

379 

386 

394 



402 



H ow to Lig ht Your H ome 



408 



/ 

A d vcrllsin g— lettering guide aids in hjtrJ printing 593 

Airplane / / 

on balanced beam HuWfl bv ni)v[^ 396 

i-ifvidit st-i t ion n-igns read from air ■ JbO 

small. wgi^hg round per horsrp div*- 
v [brat Eg n rl sir sn.it ot Stops ' 

wings fold up in t hj*** if ■'--■fA— — 

Army, Gfirmafi : ^Tjgnal lights fpt night marehipg 
Army, U r S. 

attack plane for army ca/ries. guns and bombs 
atthtora drill fur ftyine^dn peifign gas 
rubber-tired gun enrri^rges move fofctsr 
Astronomy 

glass model of li ni wfs se aids students 344 

hurricanes on stri r s/mta sUt eri from ‘earth 
Automobiles, Accessories 

air regulator gujVds motet agnunal flooding 34i 

electric beater for motor 3JJ 

? ; ass-elec tide entire heater cunS cheaply 24 5 

an tern uses storage battery 352 

rotary stop signal has motion and color 34:i 

speedometer keeps record of rate of travel 3 :'j H 

tire chains strapped in ^Uce 3IiJ 

Automobile*, Design 

cross -country., has four-wheel drive 1UJJ 

packless waTtfr pump wears longer iiLJ 

springs run clockwork _ ^ _ 353 

#t i cjiiril i n rtl bu» replaces camels in Syrian desorl 40.13 
with telescoping body transformed into van 3.91 

Automobiles, Repairing— spring type of axle puller 3.25 



A utoniohEles, Trailer 

four cars on carrier thirty-nine Feet long 351 

streamlined for high speed lfifl 

sonic a ] tj me ter 3 el Is h -i te h t above earth 361 

■itreaniTiTfHl 'sky seat" lowered from blimp 4 1 ‘3 

Bathroom Accessories — soap clip eliminates dials 4_L£i 

Bicycle — low -framed, easy to propel l&i 

Birds 

bird hath, demountable. portable 3(13 

collision of geese in flight, results in broken tv Log 19b 
Carpel Sweener — window bH-jws when to clean 383 

Cloth — elastic -thread suits hold shape . . JL4 

Concrete 

air-drive vibrator makes it compact 311 

vibrator unit speed* up compacting 4.01 

Derrick— roil cars lifted from ship by powerful 343 

Electrical Apnaraf us 

electric doorman f&r hatrle . . . 4 E 7 

wait hanger also outlet for clock , . .31.4 

Entomology 

"‘electric chair" aids fruit farmers 4 flu 

war or. insects has saved millions J 51 

K(j.IC Figluilig— ^ rOtCS qjltc suits of Berlin firemen 4JJ5 

ijish — portable kitchen teaches women how to cook 4.UQ 
Ifishing — rubber tubing over line is s-hoefc ibsosber 39.1 
orestry 

America speed „ Up trrs planting 3.3,9 

heavy -duty pm net cuts two-inch wood iflj 

logs preserved by liquid injected by air gun _3S3 
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TSSUED MONTHLY SUBSCRIPT!*} 

] n United Stases and Its per year, postpaid 

To all other eauniTtM in the Postal Union - - - J.oU 

AIL * i ihsi t Iptio n i urv dine ml i i h lie d <»l v \p i r ill to ft. PleiSe rtiiimilc dale prlaittnl oil y out V. upper. 

lllwi.i!. ngn An n t M.-. r . |i, .V,|. ur* 



SINGLE COPY. 25 CENTS 

- *2 40 



r> 6 *Frtl VlqM Mnlier Stpt- 15 . I tMxi. ,n U,^ r j ihjH ihrt.-r '1 r , (,p'ii 

t-.lil-ririt n S+rJnH t Inii- Matter ml tlte I"’-' tHi - [h|u H U h-I: t Cnirril* 



Pultlb^m.l in. . 1 ' IlI Jr I-, I'UE'I L.A M 1 [ I .t ' I E .1 Tf H .> fl K 



I is-tijJ l| li 1 , 1 b"!- + . 1i .■ I'll :l . r %[kv li« Ti li h i? fiL 



rirji-vxlfflJ In .I>n 4 r-i 9 i 3 - C^ii^r^hr. Eli I lUHS, 



Rment changes in postal regulation^ rnake it necessary that subscribers advise m immedUtely of changes in address lo 

eliminate delay and additional expense in delivery of magi rings 
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SIMONIZ 

YOUR CAR 



o 




% '* 



Then it Will Stay 
Beautiful 

Millions of motorists will ttll 
you that your car can't be ex- 
pected to stay beautiful unless 
it is Simonizedf 

A new car should always be 
Simonized right away. But the 
sooner any car is Simonized, the 
better* Si moniz protects the Fin- 
ish from weather and dirt* Stops 
them from dulling and destroy- 
ing a car's beauty. Makes the 
finish last longer and keeps the 
colors from fading. 

So be sure and insi st on Simoniz 



«■> U i S J 




SimBniiiAg a car 3 a pavy. 
Vcy'Jf eniov d&ir-g it 
yourself. Jf the- hitisli j* 
dult„ a Gw lire kes with 
th* wonderful Simonir 
Kleener will miU it 
^pnrStlo liVe now again. 
A mm irl ■ b I a n ew c S# j n - 
ing dilute do#t away 
with all hard rubbing. 

AFVnr craning th* fin- 
ish, apply Sim anil. It 
dosin' t take long and 
Simoi.n keeps your car 
always beautiful. 



[Contents — Continued] 



1 Furniture — made- of mirrors is various colors 
'■Generator — auto runs, supplies heat and light 
Triple! — "Hour, 1 " recovered by indue lion nmiilg^maiur 
Golf 

ball On swinging arm, permits indoor practice 
odd vehicle for course aids greens keeper 
Guns 

barrel flaw-dctcclur fits inside bore 
pistol shoots blanks, has automatic ejector 
rtlbbex-band, fires dart that slicks on target 

Household Devices 

Hunting— land-water duck boat has air propeller 

{ am tress — with motorcycle Fitted with scrub pails 
ulcer — fruit and vegetable, works automatically 
.adder — removable step with wide tread, for 
Lamp — revolving shade makes pleasing decoration 
Lamp, Electric — -tiny, emits soft glow 
Light ing — under foo t for bridge, eliminates glare 
ntaHJlulDgy 

coldest day in U. Si^uKty-silt below zero 




253 
401 
377 

Ate 

4114 

. . . 352 

.... 3 EH 
1115 

414 . lii 
36 & 
392 
... MS 
353 
■ 369 
359 
392 

ns 



cause weather changes 2ii r J 



planes simulates flying 
a-fut 

of rubber used in 



ice-cream cone 



412 

399 

311 

375 

m 

3£4 

40 j 



migrating centers 
Model Makers — tester for 
Motor — tiny centrifuge il 
Mflvi n g ^Pictures — ani mat ed I 
Napkin— with hole in center 
Nature — master designer, man is copy cat 
Onion— peeler has gaa flame 
* Oysters- — turning Crank opens quickly and Safely 
Pails — twin, with a ingle bail for cleaning , .3tifi 

Hon— alloy, threaded to retain shape 12U 

laying Cards — artificial silk, easy washable 42Q 

’ftltte— ridift gives football strategy to cars 393 

id io— easy solutions to everyday problems .124 

jdio. Apparatus 

alarm clock/lurns on programs 43b 

^directs tu ffir 11 l ?y sippals from shore . .345 

Idrtah lc/ converter nnppliirii ii t in'lini franii -it""- _i_ 

age baiterifcft Alfa 

piogsdm made visible by flashing lights - - , - 4ZD 

Radio,\ Receivers 

revolving world globe 425 

Lit Giant portable a.c.-d.c .422 

^mulling, wotkd twelve-hour shaft 42 ] 

Radi6, Reception 

j mji iTivcmijn t *qcii Sn Min upoif .JIB 

sun'Mradiatians affect 337 

idio, R(^ airing— suggestions for set Owners 125 

[ailruad 

Freight! car rides trucks to consignee's duor _312 

Streamlned train has vertical light 4 fll 

:arOr — shawm esa measured by electricity . . .412 

)ber Rants — lawn mower cuts old tubes into 36fl 

Ships and Slapping — course traced on map by recorder . ill 
Slide Rule — helps to check figures quickly 352 

Sport* — clocklrke stop watch times events 3 S3 

Stratosphere — i^anea to blafc trails in 325 

Surgery — anesthetic injected into vein, replaces ether lid 
Tennis Racket — tth^dons used, are impervious to water 3d2 
Toys — "log cabin’' plajiflouse made 'of corrugated board U3 
Traffic — best road -sign hues are black and yellow . 3.43 
Turbino— air, produces power in light wind 
Tut tics — tenders used lassos to rope victims 1GJ 

Voice— mirror shows pitch ol, as vibrations coincide 3S2 

Watch Repairing — ticking amplified lor adjustment 4U 

Water-— carried hy novel device by girl 3£I 

Window — all-rubber washer dries and polishes 41 & 

Window Screen — frame! ess, hangs like curtain 3511 

Wood— made fire-resistant by steam treatment 411 

Wood Pulp — absurbenl made from, used like waste 3o9 



and Simoniz Kleener always, • 

Refuse substitutes! Nothing else 
gives lasting beauty . , * and 
they're easier, quicker, $ud s^fer - 
to use. Sold by hardware, acces- 
sory stores and garages every- 
where. 

/Mo brtib. Witz 

SIMONIZ 



AMATEUR MECHANICS 



Baby Bottle— electric warmer heated by ear battery 
Baby Swing — protection against breakage of spring 


450 

434 


Blinds — Venetian, h&w io make 


417 


Look Ends — ■trinket bo* for 




Bottle — mlhcFiit'e tape holrfg cork in 


433 


BLi-.kct — holder, for senurimj inside 


" '432 


Camera 

ordinary, equipped Fur cloSe-UP photos 


43a 


paper holder for enlarging work 


4TG 


Cardboard— heavy, how fold without breaking . 


45-0 


Clothes flack — animal, far children 


““ 4T9 


Con lain era — for salt and sujsar. sliding valves for 


453 


Corks— nulled with tobacco-tan lid 


. 44 H 


Door Stop — .that never slips 


434 


57U1. H and 

in needle-pointing instruments. . 


455 


Used as speed indicator 


43i 



(Continued on page &A] 
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FULL MECHANICAL STORY 

of 1934 Plymouth Six 




Read this and you’ll agree Plymouth is the 
best engineered car in the low-price field 



\ X r TFAT t S llir big news o bruit 
V V i lie tim Plymouth? Simply 

this: Plymouth is not only u car 
with now features — it*s a uhah nap 
air Innlt far better roll ngf 

Years ago Plymouth engineers 
perfected Floating Power engine 
mountings and eliminated engine 
vihruliuinTliJH year they add u “lev- 
eliaed" ride by replacing the usual 
front axle with individual wheel 
springing in every model / 



There's power to spare in 
this year's engine — a 77- 
hur^epuwor six! 

And in addition to 
Plymouth's smooth, self- 
eilUalifting hydraulic brakes yon 
get still greater efficiency, for the 
b ra k i n g .su rbi ec li a > bm i i i icrea hn 3 
otic- 1 lut'd in the I >c l,u*ic itmdeM 

Hodiea ou nil Plymouth models 
ore of modern safety-steel con -I ruc- 
tion. Steel reinforced with steel— 



t -Weal her Ven til* lioo in Do Luie Models 

permanently welded together for 
long life and perfect safety. 

Plymouth is the only low-priced 
car with Floating Power, hydraulic 
brakes and safety-steel body as well 
j l 4 individual front wheel springing, 
lie sure to see it, \ ’is it the nearest 
1 >Yidge. Dp or Chrysler slinw- 




Fiy mouth'* Individual Springon* is 
simple, dependable* It does away 
with the i ilJ-j jHltlaned front mJc, 




in this FJcmeluft Power teat, en- 
gine races, hut glass of msier 
on the fender does no I tremble. 



rnnni bn lay, fine shurt ride wall 
show you Fly mu i utli^ die beat en- 
ginecrnl car in tin* low-price licldt 



ITS AMERICAS 
BEST ENGINEERED 
LOW-PRICE CAR 



irJjfTi ion f tup to advrrtixera pfruatf mention Popular Mechanics 
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T'VEVIL TAKE l he unpopular soul who 
* neglects his pipe lilt El's gooey and offensive, 
Bliss is reserved (at i the tin) tor those pipe 
lovers who tend their briars and fill them with 
sunny tobacco . - „ like Sir Walter Kaldgh. This 
heavenly mixture ot mild Kentucky Burleys 
brings everlasting happiness to a man's tongue. 
It’s well aged and seasoned. Fragrant — but eUr- 
nally mild. Try it. It may he the smoke you hoped 
youd some day find. (Kept iresb in gold toil. ) 

Drawn Williamson Tobacco Corporal Eon 

Louisville , Kentucky* Dept. P-4J. 



Send for Ihii 

FREE 

BOOKLET 




It's i S * 

-AND ITS 
MILDER 
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Ea vc Gut tors — patching 



449 



Electrical Apparatus — d.-C voltmeter from uu|q ammeter 13d 
Electric Iron — inverted, used ns hot plate 4 < Q 

Filler- — inexpensive, for repairing cracks 44 & 

Furnace — louvers fit led in doors of coal bin 4 32 

Furniture 

lunch table and stain for indoor or outdoor use 447 

removing dents from 444 

Thomas Jefferson's music, stand 440 

Heating— -covering radiator in bedroom Saves fuel 4 39 
Hydrant — hose keeps pipe from bursting when frozen 4 3* 
Ice Sled — pedal-driven 127 

toner Tube — school-book carrier, made from Hi 

Knife — bolt bolds handle on blade 4313 

Lamps, Electric — reducing large sockets to take smaller 4 3.fi 
Match Box — holder has compartment lor burnt matches 446 
Metal- — simple methods of shaping 43.6 

Mill R&tiJe — cap* used as specimen Holder* lib 

Model Maker*— ideas for airplane builders 4JL 1 

Mop*. Dustless — preparation for making 41a 

Motion Pictures— containers for miniature him* 

Oils— test detects advents in thin lubricating 44 G 

Paint 



linseed oil, coating of, causes adherence to metal 434 
makes wall moisture proof 431 

Paper — drilling holes through 460 

Pictures — printed, treated to resemble oil paintings 460 
Photography — preventing light leakage in film packs 4 35 
Porch Column — rolled, repaired with concrete 4 SO 

PyrogiaphLC Pens — dec trie, etching of wood and leather 456 
Scroll Saw- — duplicating paper for designs 435 

Sewing Machine — an improvised light for 44B 

Shelf Brackets — made from coat hooks 433 

Shoe Scraper — made from aid sewer ventilator 433 

Silverware — hidden compartment under table top lor 4 33 
Stain* — fruit-juke, removed from doth 432 

Steel — bluing small articles 431 

Storage Tank — kink assures hot water in 432 

Storm Door — metal to we! - rack provides hand grip on 432 
Thermometers — preventing breakage when inserted 434 
Toys- — animated, entertains baby during hath 43 3 

Typewriter — Steel wool renews platen 44B 

Water Color* — mixed in bottle caps 4 SB 

Wheelbarrow — sled runner for 455 

Winter Sport*— disappearing periscope for snow fort 4 50 
W lr r—shapl tig fancy scrolls 439 

Wood — ^bony finigh, imitating 430 



SHOP NOTES 

Automobile* — care of car he ater . 

Automobiles. Repairing 

checking cams haft bearings fo r we ar 



4 J 5 



479 



cover behind hood" v i n 1 rl fl m re keep* motor warm 479 
crankshiah , bearing surface, trued with emery cloth J . B 



keeps hood nut m wty . 
ig loose connecting rod bearings 






m e f T tuIlToT repairing skid chains 

Mi eking weights in governor cause motor failure 
tool lor c I cjtt-Tu k bicadTib tht l~ mil .1 C 1 s. 



A U tom Obi ki! . r l'i r CS— deflating inner tiil: c =; with wire 
L : , I ■ :i 1 . 1 , ! k ^ True k— hlniaM^FTTJa in Toa dm t 



T79 

TtT 

TT9 



477 

¥72 



Batteries — rebuilding old atorage I 
Botany — Cellophane preserves specimens 



MiS 
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Cabinet, Tool — ihcci-metal for mechanics 



478 



Drafting 

bxint; bat h for blu eprin t* 

Wither a id* tn TCJU ovmg thumbtacks 
weig h eed tray on board kcenS Ink from n-palling 



Drills, Hand — applying pressure to 
Electrician — shortcuts to aid 



471 
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Garage 

tky ice ho] d s d uO r S_ 



Open Or closed 



00 ^ 

removable werfc ahelf in 



.177 



Inne r T ubes— discar de d, far mounting nf tools , 
Met al Tilth' 1 if e— 1 gome u nu mi a 1 mi g g es t ibna~ 
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M otors. — ri ir-cnok d c onvened in water mooted 474 

Nut — self-locking is vibralion-proaf 4 &4 

Paper — ii lu-c litmu'-i, ammonia fumes res to re crd'- ~r r n 4® J 



Poultry — winter rnash TJ:.J_aying_ hens, 

Printing- — preventing paper from slicking to cut* 
If opr — loiebud knot keeps end from utimvclinj; 



RuVi-— -how prevent on tools 
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Saw Tahle— hard wood, IS ad just able ~ 465 

Scoop— sliding parti lion measures. Email qua mil leg 474 

Screwdriver— nil I welded an shank for use with wrench 4 72 

461 
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S 1 ul 1: K u I L- — wq r n . ad iu st in z tens i 011 on _ 

c k c.t_W ren f h— has, fle xible sh ank 

Tap ping — simple metho-i for blind hole* 
Twig— wo r kin e with "laps ' and ’ Jiibu 
Wife Sold l 1 — M umbers a .n h itas m.,nj fl frorn. 
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Accountancy Home-Study 

made interesting and practical 
thru problem me thod 



Y OU know an well ns we do 
that Accountancy fits many 
men for positions that pay 
three and five and ten thousand 
dollars a year — gives many other 
men unusual opportunity to start 
a profitable growing business of 
their own. 

You probably realize also that 
— because of the new state and 
federal legislation— the account- 
ing profession faces now and for 
the next few years the greatest 
opportunity it has over had* 

The only question is' — Just how 
practical is it for you to train your- 
self adequately in Accountancy 
through home study? 

And the answer lies in the 
LaSalle Problem Method, 

For this modern plan of train- 
ing not only makes Accountancy 
study at home thoroughly prac- 
tical but makes it interesting as 
well. 

And here's how: 

You Learn by Doing 

Suppose if were your privilege every dav 
to sir i i confffcxin' with |ht auditor tu 
your cum part v orihe head of a successful 
a cron nrinu linn. Suppose every day he 
were to Ivy before you in systematic order 
the various problems he i s Cu fn pt M l d to 
Solve, Htld were to explain to yon [he 
principle* by which he sol vest hem. Sup- 
pose dut one hy one you were Eo work 
ilinsC problems Out — returning (u him 
every day for counsel and assistance — 
Granted that privilege, surely your ad- 
v«ncL-intn[ « utiM !>C falter by fj r ihiEI 
that Oi the mart who is cn in pel 1 led to 
pick up bis knowledge by study of theory 
alone. 

Under the LaSalle Problem Method 
you pursue, to ad intents and purpose*, 
i d L-niicaJ plan. VuUadyvIiCi; by solv- 
ing problems. 

Only— in^teid of Euvinfi at piur com- 
mand the counsel of a single t □ dividual 
- — one accountant' — you have back of you 
the organised experience of the largest 



bu sines* trai n f n p f n st I tuti o n in the wp rl d t 
tltuautliuritativrlindingvut scores ol able 
accounting specialists* the actual pro- 
cedure uf the must successful accountants. 

Thus — instead of fumbling and blun- 
dering— you are coached in the solv- 
: riK uf the very p ruble ill $ you must face 
i n the higher accounting positions or in 
an accounting practice of your own. Step 
by step, you work them out for yourself 
— tints], at the end ofyouC training, you 
have the kind of ability and experience 
for which business is willing and gJad 
to pay real money — iiet as it was glad 
to pay these men. p 

Five Me# W ho Jested and 
Proved It for You 

For instance, there was the man who 
started Accountancy training with us in 
101 6* After a short period of study, he 
took a position as bookkeeper for a year, 
and then became accountant for ii (cad- 
ing amomnhiJe nunufvaurtr — wi(Ji two 
bookkeepers under him. Today he ji 
auditor of o ne of the foremost banks in 
his state and his salary is 3.'5 percent 
larger than when he started training. 

He writes, "My trammg is the he si At- 
vest meat l' re er #r made, si.toums ** raib 
value running iuto/i w figures . ' 1 

And the young clerk, earning $7 5 a 
munch eld en years ago and diw getting 
many times that as general auditor for 
an outstanding, nation-wide Ot^nil.i- 
tion. Within, six months after he began 
our training, he was earning $125 a 




kWIUI III! a. 

This Book 



=* Nantes and add rcsses given on request. 



month and within four years, he was 
earning $250. 

Do you wonder that he writes. "While 
LaSalle ads once termed like fairy to lf$ to 
tar, «?«' I know from persona t experience 
that they art trtieP 

Or I Lit us let l you about two men — one 
a stenographer and the other a retail 
clerk— neither pf whom knew' m or" than 
the simplest elements of bookkeeping. 
One is now ihc comptroller and the 
oi h er t he a xsi s*ont co mptrolk r of i E a rg e 
company, 

"LaSalle training in Higher Aeconn* 
toner.'' write both, "was the important 
factor it J nnr rapid r/imi," 

And if you arc thinking about the 
C. P- A, degree and a publicaccounting 
business of your own, read about the 
pharmacist who was earning 5 jUa week 
eleven veals ago when a LaSalle registrar 
secured hi i enrollment for Accountancy 
training, tight months later he left the 
drug store to take a bookkeeping job 
at $20 a week— less money but larger 
opportunity. T hree years Idler he passed 
the C.P.A. examination and > year later 
vet he was timing $5,000 a year. Now 
he has his ow n highly successful public 
accounting firm for w hich lie says "Aly 
LaSalle training has been largely re- 
Spnnsib h \ 11 

One-Tenth of All C P* A*'s 
Are LaSalle Trained 

Tf you warn still more proof, remember 
that 1,2 DU <_!. P. A/s — a Pproxi mately \ mc- 
tenth of all those in the United States 
who have ever passed the difficult ex- 
amination for this coveted degree — arc 
IjiSilLe trained. 

And knowing these facts, avk yourself 
if there can be any further question about 
the practicability of till Straining for sou 
— ask rather if the real question is not 
about (he sire of your own a tli h if ion and 
the quality of your determination. 

For Accountancy is no magic w and for 
the It iy or the feaf ful or the quitter— it 
Olfc-rs success only in the .iJtrl adult who 
has the- courage to face the facts and the 
will to Carry do till the job i s done. 

If you arc tha t individual, the coupon 
below, filled out and mailed, will bring 
you free the information that can open 
up to you the furure of which you have 
d ream L-d— ability and income and suc- 
cess. 

Is it not worth getting that informa- 
tion? 



Silver Anniversary 
190^933 




I /% If p- ( # |f, * as year* of service la 

LaSalle Extension University °' erWoome,nberi 

*Ai 

US ALU EXTENSION UNIVERSITY, Dept* hr, Chicago, 111* 

Please send me, free of all cost on obligation, your ti4-page, illustrated 
book, Accountancy, ihe Profession That Pays," telling about the 
profession of accountancy and your training fur success in. 'hrn field* 

Name.*..* *„«,*«,* - - This On 

Address. **City** , * 

Post [Eon. 

TFJicn writ (no to nrftn'rf wi’r.i jilrtue im iif jon jv> j Z3EL-BFT- 
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Protect them NOW 
with this GUARANTEED 



LIFE INSURANCE 



'Siimsi'rfe u 'i - >mllv sihirlenly Tuuj tn nwr 
iiie future iilfsrn* WnuM run leave thr-ra 
l’r ten l.'Ci — fT t''>V(Tly7 I.i'iirn lirfw- nfily 
$t Off emn v;i[rtfi|ftn| HjffiDi RtmilT N 1 l W 
With HlamSnrrl "iiliMme" S.EfJAL RESERVE 
LIFE INSURANCE, & pedal ” Modified 
i iff" imlloy, only ImiE-r&fe? i>i a itumili,' for 

fltvl Jl Vfl yrtirp. !!S litMfTlilteniS 3),y nv«r jj [ .- 
CKHI.iUMI if-. yeans' sifrtv, rridli]<liM 

Wti'Lnr I ,h ji i;.i ij- ij |. jijid caU-n :U >1 Waluii.- W-ih- *, 



We Have Send Hew for Facts 
No Aeents 



Q 



csnniint^inihK. 



Learn how Pnfltal Lite 
— hftvJna « p i*1nrntn — 
«AV i"4 you ti»ujai enntf 
nwr J 4 i>,i>no r fi[H f already 



pB.l>1 to pulley balrluri Write for free In- 
formation about thin dollar- ft- birnith mil— 

Lrjf. Slntn Uiu -1 h^Lh ti( hlrl b, 4H v»l «Uk>,n. N'J >.-tv3iini I k-:-n. 

POSTAL LIFE INSURANCE CO. 
Postal Lite Budding 



month 



Sinu 

far all agei 

18 to 50 



Dept. 119 

New York City 




Irtro aim hew to iworu JNiBf nriiina. Be Jt vuU s*\& 

U-'linl- Inn III Liiu-Ju4idl>il finl-l lew rrwifit l|r‘ r r .i , n l li£ lorferira ju l| 

I ll'J c * i'h- |J|-I rVatfcjr,. JV-fi rvlMfn*. ni| if h -F, a i m ■*. m 111 tiM 

HkCARiUI SCHOOL OF MiaiaMlCAL PENTIBTflr vr FHPLJI . 
JOT M. B ru d It, Ctpi- R-IOB P lillid-l p^rl*. Pa. 





Tiiiir- ur jrrliinn bein'!-. Trained men are Rtf tins iobi. National will 
iluirkJy train, yu-u t" qualify f-.r ■i.^t jrj i ■• ' m -ill 3iJd.ii- Jti * ri-T rfnJii?. ir li'- 
viRifm. srUimt Dirllir'rn, h Hijack an i ij»R- r app-l-ai-inr aniE geiii-ral r.lL-nlrldty, 
Thsmib rirn^iivpi i ruinitur. Over tJJJo.WO m modern enuliiteciil. 
N *[ ieiuiL ktiL'Iild.1 i -a Lei 4kn,n.nit. I I q-EtmllMM nf iijji -or h',|iii-hi mn ,vim| 
ran Jmm iirulitnliln inuli ji ui u f'lnf liiuulhii, I op nd mmlio pmMltt. 



Qualify as a 

Pad!* Ripnjr Mvn 
Tr-lewiiion Liner L 
Cantml (Iprralot 
Station Technician 
Sound Eiprrt 
Ship Operator 
Etmidca ate r 
Elect rician 
and many other jab* 



Earn ROOM and BOARD while learning 

73 r < nt our ttu<l«mt urn living esi>«ti*vi> while 

rr-f:r-i vitiK Lrmuint. twlp pod i£el a job. 

5 'hie 3 i nr-atr-ri titrar v,-j 9I allow yn«F -t-OHn-h TJUlpowi 
late to Ijui Aji£i']'. a. 

TRAIN IN LOS ANGELES 

TliL, in I lip CiJi-nJ City, Collier hiT On-.’ll-p-t AriJilrj 
In JlinLi' , Tnlicns b*i:.l-.ifr in,.J blk.CTi.-Ii> JU.IJlMI 

■ ■in-, i-fis) fluliulri Hrr,iH,| ihI-jiM V-li.il _-;i yi-,,;, 

Btiw The itrsciLpthfi: ljuc.k and eoniJiiiieiil J- u<i4t. 




Dept. PMR'l, 4LH-Vi l ^uern.i St* 

H^inJ Iiurik jijnl fuijj dt-Lnilil ol et»'i?Y-C- J 

NAME. 



ADDRESS 



.; 



NATIONAL 

RADIO Cr ELECTRIC AL 
SCHOOL 'los Angeles 




Wrestling Book 

^EREE 



Learn at 
Borne 



Re an r'spfir’t 

fm«stli-r* Learn nt 
home" by makl. The groatB^t 
mr^ilfTpef all* Frank -Coteh ardl Farmer burnt, I >rh 
wi-ri-l h I'hampii .rjn hint nt-nii.in-. i Li.* ■-...is ^ ..-.•Jurfnl o> -sinus »[ L- 
i-i'i ever • -it' -•■- i -ii S-c irntitic Wrti \ Nna P Physical Culture, Batl 
Deknw *Mrt JIM JiMU. if,- -w •.. ■.'■irb , wi<l. an anr«i.t» 

l- :y i : ' -i • ni -d ri' ri r i fnt-iri' i . 1 - 1 . 1 n-ir. ■■■■. - men wirli cbm. ' -“i 
i. r< Fp-rri i'rDipeciuv jl iiu- irnmiii i.lt with ihrilii'ic in ftirm-i- 
,n No Charge- in. - el* ri’ii'S • In rovi-f ptialaae. Don't tlukaj, 
Wrh ToeUy fuf pr-w -copy, dratr; ruisr ii««. 

FAUMfU burr NS SHHilOt ■' IT-J Court ney DtiJ if., -Omaha, Nrfi r 




AT HOME You can leam by oitr mtKfvni imwI 
oriBinal avsti fn oF metruenoe eecrji jvflrr df : h, aulih 
ffnrtrlTE Tint* 4lt hulnr an gaud nr bean tlLMn-il * 
Bhojj. V nil an ritth tnnllry while kliMvha mid nc- 
t im r i"i w rit payii'K ptmLiuJI nraljrt id bbnini'id liI C-t 

complel in« -Diur eaenc of ioeeteciian. Cooil *utili 
repairrri are alo-ii^-a iti cjnitiiui'il u.n<L roru very jMiotL 

nahi rkrt. f or [mr t irU hirH 9 f | -ly E n 1 he 

Wlicon-Sln School ot Wat eh RaoalrlnjjE 
UI I. Mnti St.. Mlt-WJ, Litter Wl*. 



Learn to Dance 

You enr Iwrji all the modern dafteon -Ihe bb -t 
TttJijfft sri-pa. iFte new FoiTrntt, nireamy YV ft] l,v 
smSThCofleslaTfl Stepp, and ponnlgr Hcielet y RWiw 
ar heune. eaelly snt] lEuletty. New ^luLre iiieihiui 
m afcee (in si m p!c ad A - B-4 . Main lh le or 

ponh.-j rnijirit-d nue’t t- » ■aJtflwwrr, l.rw'n Ij dunt-r 

C'^PniJrlA i-inirv- — 31 ilL'*i n, I n-.ni . wnt iru } fSiyii' 

I’ri-F Tri»J Equal* saiiini «ii,r«*-. IV-iMf no niohij. 

n bniAr, ^i n t T fiiu itpoa 1ITI T I|. !i3l. liur li*efc 

at dnlipJitrd. CaoJuf Free. 

Franklin fuh. C*., SM Mo- Ctfcrk £*., Dept. a*&8, Chloago 




SPEEDWAY MAGAZINE 

. i . - . mves tpiflB, thrills, action plkJtos. n^ultsof American 
nnd Foreign races. County Fzir mill World ^traiglitaway 
recortta, imsmjie informal ion on racing cars and flnv- 

ers, IJucsl son and anawer dupurimrnl. Issued monlhly. 
year — $i],tXJ hix monlliB — £3c ringle copy. 

SPEEDWAY MAGAZINE CO. 

6S6 BROADWAY CINCIMMATI, OHIO 




“BECOME A LIGHTNING 

TRICK CARTOONIST’ 



.Spud 11.04 Cor Laugh PVsdnr-ln* 1 E 1 rag ran, al Inch. Draw ■ 
t-ntfK will! InitrueUinsU. ITiUhif . r fl:»ih Talk T^liLJti I le* inr . 

BALD A ART SERVICE, flept . L , OdhhosFi, VV|# r 



I me mcriU'C MnaieaJCaraedfM.aTxr- 
JUtNlPUH^ elCMj Vaudat ille Anrta, 
™ MifUtre-lo. Comedy 

Soup. Make-up Gedda, 

Coialoe Frae 
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YtAftS 

or nitS 



T- S. Ptnlnui &Cii.,6I3 S. W*h»th, Pept, 9, Chicago 




31/UV W AT epend JipririR, lUmmer, fall, 

YY n l i KB [|ierEsig bimerniss, injects. 

1 buy hundreds uT kltirlsj for CrllMtlilM Snnia 



wtjtiIi $1 liv i-it-h. Himplc «ut<|n->r wr-rli aiih my luitTartKiR' 

I IUlLir. ■, rvrii-' I , . f-'ri n fltnHUaM l^-rvtl ]iv el -i 

..-I llJiipttsirid t'fupj*. r(u-. I nr mi,, l'>h -rr - iiiliflij huLl^rdicF. 

MP, SINCLAIR, DEALER IN INSECTS 
Bapl. 9, Sat 1434 tin Dbfu, C#U, 



MODERN DAAIflfCCDIIIA in 12 easy 
METHOD DUUI\nCCriflll lessons 

by retired expert. Open, kenn imtl aln-^c liookE. Entity maeteretL 
$ltl jmyB entire onurefi. !4m,niii niiymeuta. 

THE FAAZEE METHOD, 44A Wayne PUce* Nudey* N. J. 



Improves Handwriting 

In 3 Hours 



MarseloLi* Invention. (;'nrr«|ji pwr writing In few flwfs. Arnasln-? 
re»iilLH uiimrsintRKfi. No ruilups. i J n6lt-lv« |ir-u4if and ccuapkTo enjf- 1 
km: nmlluiJ FREE. Writi? uuifkly. 

C. Is OZffl£NT, Dept. U. SC Louie, Mo, 
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INTERNATIONAL CORRESPONDENCE SCH 



"The Unfa trial University" BOX 5fi9fl-G, SCRANTON, PENNA, 

Without cost or obligation, please send me a copy of your booklet, “Who Wins A 

and Why,'* and full particulars about the subject before which I have marked X: 



tD ArrUtivt 

U ArrlulBctml bn^biliLtll 

B ftiiililintf Kh litamtitut 
Wixxi MdJivrirkjiis 
U I ’■‘in i. racl-ur ileiiJ il u il Jet 
O fllirnc LqjjmJ ] >eti T Ijiili JLCL 
□ hi rill' [ utiI EuJtuinr 
P f r|UH'«Li«rni 4 i.fi-> j I'nirillilid 

□ I^Hlnui riniittw 

□ FWirta 

LI Wdiliitr. I'llofTtrir itnil Cim 
jj licmiiiy; irljuni Lilui'i.riEixd 

D MsuuKflroHit 

LJ uilie'Li Miuinvm^nl 
U Incliix1ri.il Si ililiikimj; rnt 
O Triftic Mari iiitt: ili EM.it 

D Avrtiuhliiii^ 

D C«l Aucuuuiatit 



technical and 

□ TVimrapli Engineer 

C] i>lEiph<im> Work 

I I M rr.in.mrn' floiioRT 

□ Mil h.lEli; :il E>r|if(4> li Iftll 

□ Mai'liiiLKt □ Tocljiittlidr 

Q I 'iii'TEmi.nki-r 

□ Heat TruMtmPJit ct 
T I Hri'tijr J'I nrin Mir 

and I 



INDUSTRIAL COURSES 

□ PI uiuLiiiif L"! Swopii Fitting 

□ Hfatimt □ V uil i l la n 

□ HhrK Mr-Eftl Worker 

OeirbnlJi LiifLncrf 

□ S^uiii Elw.-irtt £iii Letter 

Q Civ LI f ! nj;in it.' r 

□ ftirvipini iina Mifm 
D Hi-frliri-ktitm 
P FL JL Loro m&tfaw 

g ! IL R, flntion 1 ‘wibio 
I t- Ft, HriL|(« uu:i tmliUsi 
Fftmu 

P usi N ess training courses 

□ Cl P. A^csSutitEJlt Q Knrvifi* KtRljoiV niJiip 

□ Bookie M-pin* L 1 Fwrt Yi^ir C'^loun 

L Herri'turLil Wi>rk L. J I imint-Ai ( ’rm-+i*jHiEi(S«n:r 

□ SjJUliah O Fustic k d l^t-tenur rdinw Cnnlx D^lhiiPi 

G Jiftli^rnsriSiMij |’J ^[CTiopraphy rnndi 'JVpIuR 

D Ailviriiiiiiic D Civil! Service P Mail Currier 



O Brisl**!- and liiiiliJinn 1 ■ i j r- 1 □ i ri. 

P f jiut I ncimn P t L eikieiivi 

□ \ via r i .an Eufiiirt 

□ A 1 1 El.'HLUltf LI <±i Maofaule 



Name, ...... 



C Air Br^k-ns Q tL 11. ^ if nil niMl 
O J lie 1 1 vui >■ IdafumnikB 
D Cliprnintry |J i ' liBximirY 

□ OlirJ Milling I Ldiii iiLiri-r 

□ XftvifAtujq. □ Air Cr'nditiftEilOi 

□ 2liuLir ieulLpt 

D Tealfcln 1 iv^mr-rr or HitpL. 

G 1 'nil >iii ntimiElaictiiriiiB 
P Wnninn JduriljFiLL'IUiiHK 
P Ajrrirukunr |J Frilil Crow i >i« 

P rnuli ty Farm Inc Q Uulw 
O Muriuit Enfino^r 

n Mnil Clerk 

LI lirniJi" StfhtHiJ Wu,hiiwtJ» 

|J Mi K L fldioxjl Suhi«wL- 
p Ciiltege T'rppiiratgrT 
P IfliastnitijiB 
P C"artiKiiijM3* 



■ i.iin- nr. f C....„.r^ r „ , A 



City — — i .......... i .l.........i .■ Jifore. ...Occupation. J .,..L. irr ., J ^.„ llriHH 

if ptnt rMiiir in {'irndiJf, iithF this fnupt.-n to f A<- Kl'TjiflfL.rt-iJ €i<rr {■»&•■»*!* ncc Seh&olt CeAa--tn>n, LtrAifi.il, A/aiijrrd, L-imdda 
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THIS 

BOOK 



FREE! 



You must get this book. 76 pngiHt tell 
how to do 119 dilTrrrnt lliing*. with ! 16 
illiihE rations, puhlidicd by llit« Encycki- 
pai’dia Uii Lmima. 

HENDRIK WILLEM VAN LOON 

author of The Story of Mankind, apon- 
mpt-* it a Tid it rili-A thr r-xtreiiH'ly inlereMing 
iiHrixliu-tiivn which is illustrated by his 
own [*rn sketches,, 

IT TELLS HOW TO: 

— I ■ i ii-i I Ihh)L« l»y IiunJ — JffuW linn::* 

— ili> tliiiiai Around! brmif — mute Idmpubidtn 

— 'Pojt.iT you? hobby — [mini niHNlmifk 

— feted |Hiuhry — an J 112 otlirr tliinjt* 

NO CHARGE — NO OBLIGATION 

Frankly, the Encyclopaedia BriLuririica 
makes this offer to show you how useful 
il is. Von do not have to buy anything to 
gel Litis Jtook. It is yours absolutely fret\ 

LIMITED OFFER — Mai/ Coupon NOW 

ENCYCLOPAEDIA BRITAN MCA, 4 r a-m 

312 \i .iJi-Hhr] AVfl.j Nrw \ nrk City 

Please wild your "liow TO IKi IT'" In* Air I few. 

iVoflie , , „ 

Ailifrrtf . ... , ... 





1£AB.n WATCHMAKING *mi 



ifiaimissi 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 



Oni’rtfnur [HwtttlldinU ■cartel in iTtrry BiriHli wiy-nni do- 
lllf nvyr tillLOUO H J'^pr. Another aaa Wuc-onmra, lav r r 1 1 0.ULH.1-. 

I he first ypur- Day nr niehl fLubsc*. Coll i i-r wTicefor FIIER ROOK. 

C Pitta rjn Sch«vlef WflUhmiMnq, D*bE. 1 JOT. 155 Him jl-. eHlCABP 





FAMOUS NATIVE HAWAIIAN INSTRUCTORS 

teach you tfjplay this fascinating instrument .ONLY 
4 MOTIONS — ‘Nonr^vituu musical knowSedne 
needed. OUR 52 TlAilY LEMONS teach you 
the eticllu ill i rLjj mu sic J' DU hear over the rad to, 
mi rryi vrAtfn^fnt enroll 
vl V rn-wm toned 

HAWAIIAN GUITA R, complete 

WRITE AT ONCE for an ra o 

Li ye offer a nd ca ay t ernvi, 

IMfc 



r 



FIRST HAWAIIAN CONSERVATORY OF MUSIC, Inc, 

Blh Flour, Wool worth £ Id y, ZQO Niw York, W, V, 

Approved by No. i- York Stout Board of Rcgejiii 




i 



AVIATION Offers 

^ the Better Pay Jobs 

LINCOLN Trained Men 



C'Iihpw nviatlon as your earner ,u:<3 l« 

"lire if hi is- j hii y rtiun^" H[uieki:r! Be 4 
Lineolfi-LmikkiLnl j at tut nr ttiLM-li^tLLi^ siivl ijet 
tluti httrr aviation iotw. War id ' h Best 

Knuwn Sctiuot. Gcntmrurnl apprOatid^ l ! n- 
ettr' UeiJ csjtii|kin<‘n.l. C&irpUrf* Training ime! luJLtlk 
L*Li tii I flying, rrruM oiuiHry, am.ih.it tes, mayier mf- 
ctiunita. air ill iicus iiml vrujLm- Ctnjm-, 

iTtrt'Cr irfflrni Xmr Spending. ifrllimrt — Rljrht now t he 
1 firtiinent A dfat-rntma nullum* »f il.dlnn* to promote 
cam mercia] 4 vi oilcan, to tmij.l iiLiiiilMti taE ntw nir- 
I aorta and ihinisunklti nf not mi-iijsinvff. Tills will nvnn 
t lnunajj iti of n.iv jia-I.H.. ^iw in the itjaui mul Lineuin 
i- the pities for you to ii.llii yaunelf for one uf these 
I£oi.nJ yny j 0 Lfij j n aviation. W r nLe now J State your Ek^G. 

LINCOLN AIRPLANE A FLYING SCHOOL 

3 POP Aircraft lldj. Lincoln, Nebrrtki 



mar. ir< v -irr. 

Hath blji FW 1 T 1 -T. " f Inn 1 +L*r I i n I*-*- L X * t V i 1 1 

u^7uf ASlihhafc*- I a t Offc-iFR., ltm\ i* t.i .lifia JFnsn/s, fc’lHuW 
drill W isnlirvp II . n-l , M I.-| Wail Hum. Rnatly 
riu *1^ l*tirta fc G'Wflwij Tn^T h rraifc, *iJmi 

ciTna- | Mil ^ HfciKi twrl p n n« I f 1 * n 4 n ll Tl.Jiik iHiiFlul, 

ni Mtt ihli* I ini P , IraF 1 fop • -*r „h J , <% nn I f'liiJ- 

h lil hParini Pimp farH ffn* Ivnt inn-1 swill /rt 

1 j,0O 1C f>. DJilk; I'lir-L 

p;.| W.t fufi. Ca. r 5T Rai II. . DepL 2fl, iv. T. Clir 




Learn Public 



At home — in spare time — 2 l) in Lnutm A ci^y. 
(yvarcuino n$ Hyp Tn*1i L , ' ' trulu *#ir -Li>nJUHKB t 
intr(.jjid ymir ■.•iliLry. tluriHurh uliililr to my 
«heT* hr plftfctirr WriTe n.,w ifjr fjt* 

buukL^t. H&tf ta W&rlc IVo-mim WitA H '.-..^fx, 
NORTH AMERICAN INSTITUTE. Dent 1353 
3401 Michigan Av*nu«. ChtUfV, iniiiol* 



RADIO ENGINEERING 

RCA bititqtff offer* * e*mtiine<l aourae oi tiiflli 
itirdard cnalara c i n )J ill iikuct of RiJid. PriC- 
1 i e-k 1 rriili liitj with modern eqaijiment at Xcw 
V ork iml Chiea^O lAoull. ALio ipt’i i allied eour K 5 and 
Jiomc Study Courier under new ‘ Ne obli(f«,tioa pirn. 

* IllaitnlcJ Calaloy; On mtudt. 

RCA IN§flfUt£Si INC. Dept. PC-3 
TV Vartcfc St., New Torlt IR4 Merchandise Mart, Chicago 
HrttgelHd SUndird In Radio. In»tru*rtttm Slmi lii) 





CATALOG OF 

PRACTICAL 

BOOKS... 



( :<nn |ileto iKv.rrij.il I tjn ijf Dr^h? hoehl, 

cover! ml RADIO, AVIATION, EN- 
filNKKItlNC. ACTOMOHII t. IVORS, 
BATTS at V WORK, tLKCTRICITY. 
UUILIUNC, SHkfV M RTAL WORK, 
PAINTING, SIGN MAKING, I.Kt - 
TERIVCi, COMMERCIAL ART* will 
be i tan t to you on fuqunt. 

Frederick J. Drake & Co. 

lil N, Michigan Bird, Chicago 





I UnScfiic First PurLB-f or eemplete 
h-hnw with Eneiyiat senes and 
ehi>rufife&, Mukb'iir*. CalilHfl r ret, 

T. m. DBWiinft A Cn., 633 &- WpOgh, [3*pt, 1» 



CMtaaxO 



Auiaketi Your Inner Self 

A i out* yovr d^rnMirvt peno-ftolity! Uh the s-lu"’ 

berm rj «F y&Ui i n n«t Otipld. L*<l rrt L« (.OFT,, 

run (id f pur iiimihiI tulenb. '* r n 1 m for oin nc ^ 

FREE SEALED BOOK, sVot 

vtay r*ce*v* th*i« tvadipepi, WJr,n; 

Flier K, y, J. 

ROtKftlKlAN BROTHERHOOD 



■urn j«e. 






C*LIFOnHi* 






POPULAR MECHANICS ADVERTISING SECTION 



11 A 



£eam 

elcctmci:;y 

PayFor\our 
Training After 
You Graduate 

VtJ Birr I H1ra.ii J u M wtint I ftujr F Thpfe ire nfl tlfin^a 
tD lliii Olftf. I’ll train you in W tlin, richl h*ri' tit 
tht ( i u ie« tJoy n t Shops — hi OT BY Co H k L.S PON 1>- 

1 : . i II — hut Liy rrul clue Erical imirk on mil ■ilrtiri- 
nl machinery. And you won't have Is pay ynwr 
tuition unlit two mont hs tft»r roti jir*duat«» nnd 
■v«n than you'll Karv ton month# (a complete 
yeur {uynytnti. 

This Is the Greatest Offer 




STUDENTS BUSY AT WORK IN GREAT COYNE SHOPS 



Ever Made by Any School 

JyllERE sire absolutely tin conditions nttwhed tn this nffiT, I MEAN EXACTLY WIIAT 1 SW. You ger the full 
* and complete training nf one of the world T s eldest anil largest Practical Electrical Sc hew it - - AND YOU DON’T 
START PAYING YOUR TUITION UNTO 2 MONTHS AFTER YOU GRADUATE! Hnw c;m I do ilf Because 1 
really run lin risk. 1 have IrEeil it out hvTciTC milt never lost it rent. The lype of Idlow w 1 1 e> lit simbiduiitt enough to 
make n little cflur I to get ahead, is hunrai, IF YOU AWE AMHETH1U5 ENOUGH TO SEND tN THE COUPON rOTIHS 
All and then SPEND JUST THREE MONTHS in LEARNING ELECTRICITY < I LL TRUST YOU fur the TUITION. 



Learn By Doing' In 90 Days 







This in cur nr* fire- 
proof rouciern liortHi 
wherein is in slid ltd 
thorn n ryrin of doJinr? ' 
Wui-J: of KleL'Irie^l 
equipment of nil 
kinJD. Evr r? com- 
fort and rouveideii re 
ban been arrsn jr-ed to 
ms ke you fa ,•■ upy and 
ctm tinted datioK 

your training. 



I 



Luck of experience— age or 
advanced education bars no 
one. I don't care if you don't 
know an armature from an 
airbrake— I don't exy>ectyou 
tot It makes no difference! 
Don’t let lack of money stop 
ou, M ost of th e men at Coyne 
ave no more money than 
you have. That's why I have 
worked out my offers. 

MANY EARN while 
LEARNING 

If yon ru'H imrt-tjme wort to Wlp 
pay yeur living expeiucn and wHltulJ 
me fur prublKme J mny boiihh- to 
hfEp y-nu as I hti v-i- I bfnusntii I ft h ■ i a t b* 

. 'I'lii-ti, in hrlb-f w f,- Hit, in f ha 

(treat roonrursTiop" of Cos no. I trciLn 

E oa nil 7Q'i never drrnmiMi you om l<| 

i' IriLiiiHij ... on one; of t lie ffreat- 

tnt DUtlBfB of (IcftneJ^I pn|iiifHtu| 

ov-rr assembled . . . real dynamm. 
cufHticb , yMiwer nb ntn . u ufo , b witeh- 
boij ttanfluniitios niJitioni . . . 
rViTythfngr frrun tluoriw]!* to fnrm 
j-uwi-r artd J tic I it fi>ic . . . fcdl-Sizcd 
. H , in fuLl aptraliud flVSrj' d*il 

TRAINING 

By Actual Work 

Rn dull bonk?,. no twilTHnu charts, na 
dan ate* ¥ yan pet individual irainina 
... nil real nctnsii wttrjt wild only 
tin- 1 hfiiry y«nj Will tlfed, Building 
ret) J,tu tori rt ... winding real anus ■ 



Prepare for Jobs LikeTlicsc 

IJ*rv am * f hw rT h-j rd r><k o r eh 
tillin' in lJnrrl"fLrinJ he-ld. Our J'rn 
r-npl.-jTi- Dl buM'Tri rr. iff- jt'u a Itfv- 
time emT»loTT w if'it HiTvirv. 

AHMSIUSt E KP E FTt 
BUHSTAne^ nfrn-iiToS 
frOTO ElfCTH IC.I A.N 

Mil MTnUC| F NQl Nttfl 
SERVICE STATION OWNER 
RADIO E KPEBT 



lures, openUinir real motora , dma- 

tnu«Am| Ps-'lliratinrH. WLflnit hiiUrit-d, 
rle, ThnO a irlinirH'i of how we 
help to ruiike yuu n rnpuUer eteetH- 
elan, ci n'l fit you Ti ■ ijuahfy far job* 
Itsadiag to the biggest pay. 

Jobs* Pay -Future 

,rl l wn wi'r-ks nfTcr (fCCitluatlnn 1 rr-- 
«■ i-v t-d tl a [ ii i-m fill joh r The ift-ratu iwii- 
sidcratbun j^Lvi-n my apnlicatiun was 
that I wsift a Cuvne Trnined nitn " 
rcr'^rt? E{jj-old isoucyof [lllnoLi, 1 ! 
■vvi-h t& than It your Em-playment 
MunaBcr for Bimjrirjr this poflitior 
fur mu, WriLen Albert Ynpim, -J ho 
Sr fit nut out to thta Campimy tha 
lint IclV ond | wsa era [i I uni'll them 
imrarill^tely /' And I could, po on 
•quotinp from liunrlrrrf# of ti'tters of 
i IHW- ^fuit 'njmel'rai nTfj \V h St 

thev have done, you should bo able 
to Jo I 

Electric Refrigeration 

Rip lit. now I'm lim-l mj frur my faf|r new 
tloL’irie r<nmn cuurae uc ao 

cam coat. 



GET THE FACTS 



Carne is Vial r on a uhrnt rti nnoo to 
BEt into cwttrErity JEvery nbttude 
In removed. Thin school Lit 3H years 
old — Covnfl ir4iuinjf is ti'et^d — - 

S r&ven huy&nd nil doubt - pn- 
□TPrd by many Inr^n sloctrical 
ei>n»'n.- rns , Y uu run fl nd out *■ ve ry- 
tiiinpiihuitotely fi'v. Simply hi nil 
tin- pnupon nnd let me send you 
ttin bltf, frro Coyoi: huult of l&U 
photopi-afiK* . , . facts r . . jobs 
. . r aalu rirfl . . . eppartimiliefl, 
T rlli yen j hnw manrrsrnrit |h‘dpm 
while Lritininp end hr>w we a\-‘ I Ft 
our nrraduati<B In tho field. This 
dii, ji not oblipnle you, act at 
once. Just KJiiLl cuu pan 



Get This 

FREE 

Book 



Now Irt Our 
New Home 



I H. C. LEWIS* President 
j Coyne Electrical SchooI l Dept.M'7t 
I 5 oo S. Paulina St, Chicago, 1 IL 

| Dear Mr. Lewie; — Without nbli^uiton eetuT me 
■ your his free cnintoi; anri nil dctAilaof FreoEm- 
f iloyin ent Service and your new Electric Rfr* 
f ri juration wurse, ulsn tell me nil nhcmtyour 
"Pay Alter Graduaiicu Offer.” 



COYNE 



H. C. LEWIS. PRESIDENT fOIJNptp 

ELECTRICAL SCHOOL 

500 S T Paulina St. f Dept 34>73 r Chicago 



i 
i 

I 

I Atft/ress 

I CUy. ,+SWe, 



TFfceit icrtflni? to advertisers phase nirtiffott Popular Mechanic a 





VIA 



POPULAR MECHANICS ADVERTISING SECTION 







High School 
Course in 
Two Years! 



You Want to Earn Big Money! 

Vtti) j‘oii Mill tvh he sailvileil unlufih you earn steady 

promotion. Bui ar> vi>ii pti-trinil fort >r 1 F r<m? 

Po you tip t-i tie- -Luuliud iliac +n--ir - - va*f 

I’l'i i more - a tairly ^i'i-hE I hrr.Jtj .:i j-i 

nc<i‘T-.ir\\ T-» iv-r Lt r- —■ a-.iIpL liM:Miu'*-r teller, jirrim: ■ 
rslinOilr-?. ! ■ ticilTr 1 Coft ;«r- I Iq minpift 1 ' intrr.-sl. you 
nuisi hare a cvrl.im itcmouiil p?f yireffciriilintt, All thL-f '.■■Lt 

mis-t be ahl'- t-n cJiti 1 ■ • i - . yrnj will i-rum promotion ■ 

M.my bust n limir'i*- hire no tn-n whoM jt^n. ml knowl- 

rllkit’ in Hall. * i|Utll to El IliijLl iClKH.it CoLlt ■■!■, Why? lii’crfil-: ■ 
'list btjslnr^ii ri-fik-s'-jj to mriji-n jlrv.'h with 1IH-T1 W7i t if: 
barred from prortiolfau lt> it.e lack of clctncniary ■ diicaii-un. 

Can You Qualify for a Better Position ? 

Wr hiiV'- n plan wlifreby yruJ can. \V • ran give you i com- 
plvtv kkI yimpltlii d I isjli wi ■■ »1 four.*- m two y-ar , Ei.-ing 
you all the n^iitialu that for(n the foisridalhtti of practica] 
llHt-i'tii 1 --S, I r will |»t‘ L H'.iri* • ■■LI t'i hi 'lrJ yotir own wIipt* 
tomiMMitinu k keen and exaert turn, Do not doubt year alii lily, 
but make uj) your rutml to n itid you will E-otm hcirt tUi; 
fi i|L!iri'i:.> nt ■ tlm* will hung v.u« mji-p. mud Liig nmncV. 

VUU L\N DO IT, 

Let Us Send You These Booklets 

T-lM nl Local Sriidems and firad n at es wham v.*iu r.io 

call upon or phone. _ Learn how they have juofited by 
Ml Veiling ap.l' ! ‘ 1 : if ■ mi ;j nin iw-ma king liorri' 1 train hi it* 
‘'Selective Employment flcM.Tii.jri; .i> t w w-‘ 

have hetped hundred ■ nf .irlvancrd HtulciH* and urudyut'-s 

cns.li in >.m tij'. i r tmlnum i.y : .p~, irina guod job-. 



Lei uk kIhuv voii how in dor i 
Wrlii* luiiny fur Inf ormUlion. 
stamp. 



m the riMttl l<i KUrd'Sfi, 

1 1 costa you only i 






lii'pi. K’tM, tliiu'l Arc. a 

Sr-mi mr. whhOtit -liiliiinlum, futf I 
tlbHUlf lull hutf yi>n Will liflfi mi? 

n \rc'hpT L Tt 

□ BuilriUii Contractor Q 

□ A utomotiile 

Cl AuEultinl llr Wcfj'tirijiy li 

□ Clcfl Engineer fj 

Q .Strti.-tiitul Engineer 

f I BitjHei' - j M r 

□ fwt, Pirhlin v •.•fwintant 

□ A<Tnuutitnnt * Atwfltor 

Li liwV I- 1 "’ I*' r 

□ Ur.Lf t-iiiLm i. 



Name 

Ai]i!fe-r* . * . 



[ SHih St rr CtikiAn 
ntnrmatlon on ihr Piiiiki l 

%lfn 9UC«:?1S9. 

F!-M-rtM.j|l Enafitr^f 

Klc trip I iiiht & Powd 

i'iL’Pi^ril 1-Muiitioii 

BupincRa Law 

f ,iiwj-cr 

m j' fun" 4 f i . r p ivainr. -■ 

M :?rli.npLi-ni Ji iiidiir^’r 
'’fi'Mi •'i.ilh , Hrit> l ri li?cu 
^• 1 - Pflt KilitilV*i , r 

Ilcteh .^rhoui i. .fo su^u.- 
Hintup Tdcviiuoil 

... Act.*,* 



TRI-STATE COLLEGE 




DEGRitC 



IN 2 YEARS 



School of 

Enginetdng 



11. S. Dr.‘£fee En Cli.'il. J;l«trli'ft3. M«“ 
Chanitil, UtieraEral. Itaihu. Aemmu- 
tLr.'nl E-mjiJnwrlrtirL Business A 1 3 rp i a n L h- 
trcnlim and Ace(iujii.ln«. Those wlio 
l-'ick hljiU yeltnrl may make up wnrfc 
i^iwr cwiH. Ktyfieurw from .ill TMirta of 
th« world, Tl>tir for enUittif. 

4}i Collrgr Avrnue, Angela, Ind, 




Learn 

PHOTOGRAPHY 

and: h ave a proritabte vocation 



TVfi- 



aiLAI .y i iUlltk? |H Mil- llLrab.'4 

Hint urn-ill- [ll-'tir-islaiT 1 ,.*•.» -J, Jhii. 4 |t I ■, 
Mu-- In I-I ■,->!- S Y i i: -■•I II -( ri Jj|.| t Iw I ail VI . 
j*#Tn*hEdd h.tiippulkhBmi' AT lEli-iii# Ftlfcjji [ititfin 
til ONlfBiftr In | , ^aP?wa, (NiKtail, irif 1 JUT-iVikiB 
Fn 1 i ? l lnvrptpli.r . I'ri^ hi*pifci1iM "JJw 

\* r- «••■ «t. F b F*Apr*MTiri«Av. - 
NEW t-OIBIK rPiSTITint cl PHfiTSU APHIf 

i'\y .-t * ■-’erf 

IO Wcl B Si. D*|1L. 491, H.. rnrlCI), 




100% Improvement Cinhr&nteeii 

W*l? build, sircngihen tbv vocal orBon^^nc# 

irrf ■ .‘i , s rg i k ij Lf ag*si w unit by I umi^ni« n in - 1 * ^n u rsd u nd 
turret n^w( f-lmh, . B «xh'j«hndln 1 »- 
iv ir.TTn.Ti if -f trj IrriNivvw unf wlnuH^ir or irtf^ULiiifl voi« 
. 3 1 Jf*‘ ’ . W(l-‘- fiTT Wd^drff <ll ls'^U ‘0 *' - t* FTMI* 

I r.ifTi W4J\* V "i r ,-i hiiY hd,V r ' » >■ W 1 ■ f * >1 nd hl- ra* 

lur»i E»iu Pi* int/.’rfsu MNiiscr 17 f-nim uuirr-n w* rMMl. 

PERFECT void irtSTITUTE. Shtdta li_ii 
3 DB Mb. MlehlPitn Av*„ Chicacp 



BE A POULTRY EXPERT 

Make $ 40 , $ 50 , $GO a Week 

FfiM? ImitA --Im m * how t?> Brt. ciPilrbly. V mi'll In- h i iT-pi-r! ,.i-i 3 at 

1 1 i ji ilIi.-i,' M is fMJtir Piiriinrcuiiilmi bn iJip 1 puiillry hunin>' , ii-i. IS liiiprvtr you 
Live — l% 1 1 .-J - 1 v 'T ymi d^i — jl i-n riuy u> nliirt hiil il rpnff nr l ull tpmpe? h-u.i^. 
J 1 ri'i* IjcmjL mlLa nil. Sc ltd h»r " IIliw lu Utu.Mj PiJUlirf lut PfullL' 1 Vtpu 
:i til richl !i' Iprunp' in tiriipn hy Hietb 4 »lb Cfldipf^'Ct hjf loiJIr-pr-u aniL 

!■■ n'3 1 1 idC poultry laifm. Ivitnw htiw t|n- mtlllmum fiftiUlfl In? ftp pjp- 

li'lolil.i. I m- ji I'll, *P!trt. ItiiD-rllMi tlltmiWriir. Ilmu-ria JUIP. Wo Anvtt 

|,rr[pnriiiJ hLitidnipln lur 1 jrthip upilL tiLuurraBT* ul thnir tiwn. H nta 

EIOW I r-i r If!*" IkhiH, No onliiltiotl. is* r r„H* f PL>kj[lry Initlr mTc, Ixic., 
E>* P t. 411 -A. SlkkS 15 th. St T . N.W.. W*.h injtun. 0 , t 



O^tralOF 

Hth 




Wfrt 11 terifiutf plcrt$(' hlrnrfan Popular Hechnntcn 



FOLLOW THIS MAN 

fUtfrirt OperrUt Hl?. -119 U irirp live liih ! 

ttutlfljinr ‘.in BMi >i j ht! ii ■ i Uiviftl^f y|". T*1 

tala (iiipj-r D-rlntsi lq psiniTJ M r>-d j:i H‘b rwm, 

... . r TM* CbmtSiffnlliil Arpiorf 

,T F 06 Di**^ N,v an pi 

$3000 a year and >up 

VOl 1 rtn I'pti i:. r i m Finxnr Prial f>p»ralrj mi firim*. 
IB ft, lit «|rtr4 Inipr, at ■i||o.l| rut, VVrilo Tur Wd- 
11.d-,ilii.l Cull iFfifprt ■.Ticl ijftnili ].|tF™ti|FT B|J| 
HU 7 im oral in buyi uailn JT rti ri oi mar. 

INSTITUTE Of APPLPCD sciEnge: 

192 Q SuiMiToldv &*W, 

Diprt. 13-13 ChlcBra. III. 




paid by MusSo P ubl hhi'TH Jiinl Talk 1 1 w: Pifflare ProducRnj. Prf^lwwtk- 
kt dewCrtbiM rauMt complete sonssarvlcu t. i?r ufT^nsi. Hit vrlten; will 
r? L 'L'i'(i J qLn*iuu;c, dUEip .“.e reuidc tu ?tiur lyMen or E.c Mes in yiuir muds. 

HH uw 1 “ '-■■ m|iWfi 9 lil. Jw'i 0 ii- 0 ,t mif pofl*-.!* rlhn-rhil :■ r lair- (t.xl'--p 1 Vpjri mi •■.■ 1 -nJinilt-br 
31 '.-il'. I'uULil -iTRiLiid LE'.'I ly 0 Jbd J.-IEI in* S-ttnlli*. Wtlll'i: 1UUA If fut V tLKK iukpK r.rci' 

UNIVERSAL SONG SERVICE. 627 Meyers Bid*,, Western 
Avenue and Sierra ViitS, Hollywood, California 




SPLENDID SALARIES b 

3 TTTm im'I.UJiM ci 

aj BiMMaai a 



C >IrnEillJ?TaiiT InH[l. 

t J^aniHtreiH 



is pom id Absent 
i CiMtoniifl inni>eeter 
1 1 lly MnSI t urner 
ir. n.di 



A util lur 
[plop I'll fin Oi>r. 

U. 8. Border 
Patrol 
Chjii; ITeur 
Wn r-c-ti m u n 
Skilled Laborer 



Clerk 

( lMuTrori 
i IPOH'I PIASTER 

f 1 HtftLNttrjLl f ’lorJt 1 

OtoihiI I m ■ triuvittBh HtlfBBU. Dapl. ill, Si Loiilo, Me. | 

''i 'id tiih J Jl L>. [>-,rh, 'pliirr " lln* In QunLily" hir , 
pf-TliPliJttlil Jillir IllirkF.J “JK. 1 ' Nfctirlr*, I'n-ili'jlLl. Cjpi. J 
ppiirtllliltlM, ftlt;. ALL hhJii KU.£.K. 



1 1 E > 1 1 1.:- -, 
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■ Guess I FT A VE N'T A 
RIGHT TC ASK A GiRL. 
LIKE MARY TO MARRY 

AN ordinary mechanic 



'' MARY'S RIGHT. I 
REALLY CAN'T support 
V A WIFE- J 



BUT JIM, 1 
DON'T see how 
WC CAN AFFORD 
^ TO MARRY, 



/''THIS IS SWELL F UN/S 
' AMD I AIM BEGINNING 

I ! TO MAKE MONEY 
ON fRE SIDE ALREADY, 

RADjO sure is full 1 
Lop OPPORTUNITIES 
1 FOR TRAINED MEN 



/ LOOK HERE. N.R.I/Nj 
HAS TRAINED HUNDREDS I 
OF MEN l. IKE ME TO 1 
MAKE 6OO0 MONEY | 
\> 6 JESS KL GCT THAT/ 
FREE BOOK * 



YOU CERTAINLY 
KNOW RADIO. 
MINE NEVER 




OHJ JIM, IT'S 
W QtVOE R FJL 
NOW YOURC 

OAI the way 
TO SUCCESS 



] (YES MARY AND] 
THERESA REAL 

FUTURE for 

US ||%| THIS 
,f* ^ RADIO FIELD, 



total Lett wnn i ISii 1 mziEJLLF |L I r lirt L , t**3 li.® HEI* 1 .! 4 ‘TC mn 1 1.1 1 • 'I ItOTjlJ 

equipment. It lita j'trti to ffn fn Ini-iur* f-ir innr^e-lf, *ervn-fl 
b, I-, ri[H.r:itc uu I muI (thij-. in ImudranHinF- hjt- 

.‘..n, |.il.i“ liLlll ■ smd Ili.iliV (it I:lT ji.b 1 M I HE I l.o.fc 
h U> tiuv. iu j t u ; .. kJ/ lenru at boLue ti> Lo a iLui. i EviH.rt. 

HaDJ Radio Cxferlf MA, $40* $75 a Week 

\Vjjj *tn:T.:!r JiljtM? In U dviU Jivb With Inr |iav- mill mi 
futintir r'l :. rt lr.niu!..: him I t tie- Hi -•'■• nr K.iiim tk'liL I 
J i . j •, i - 4 1 ui ■ I U i.J and tn nit’ll *ji]ntit!9. lluudcnii of tmm now in 

If ljlLI'j |f ut ttteuf start tiUHJUSii N, 1L Ju iraujiuij. 

Many make f$ t SI®* SIS a Week Extra 
In Spare Time Almost at Once 

Hold Tour job. J’JI put onle Irttlti you in n fme lionra of 
votir pji.irc I Line a WCek, bht I Ik- ilny ^tnt mim-Ll I'll sc ml J' H| U 
iiiJrtnuTinnB, which yt,ni Kiiimlii mauter qnirkljf, fur doinjj 
Radio jobs nrinmon in bhi 4 every Q^iphEnirlmml. f Glk- Jim 
KhiImi J mlpmctil for fowl utmjff i s[ uriinent i ami muting 
testa that tc-Lrli yini to build ami aei^ iiv [inre-ticaUy e*i*ir typa 
uf receiving spl in m I e. Cico T. ItetLcr. LJ J 1 1 YV. i feeenWood 
A ip. . rtqytii.ni, OliFn, wrote: "Work! oh nrily_iil spiTu tim*, I 
mailr atom Si. 51)0 While la bln? The CoiXte." 

Money Baek It Not Satlnf led 

ilj Itnnli bus :-lhiwn huntlii'rl* nf )<‘(|mn Em* To ntukr nmn- 
rriolH-j and win iuiy*mh. Ji'n FIlKK in any nfnlilitniix r^llw 
IS i nil. | utiB, 1 pii, • 1 1 iaiA I r . Mci 1 1 mu uli.ir [J,nti. tilfr'i 

you. i ■ .‘■■I ia tin [ Ur*' Einlilaymient Uepirf merit <!<■• - In help you 
lief Inin Kmlip aiii-r lirmlrnttlitn, ahnoi rn.i Mum i ll.u k Aiiifi?- 
ifiOTjr, muI 1 rnnlly iilUcj 1 N, It. J r M.i’l Cltr toniioii 

rur juur fnjiy TO J>A Y, 

J. E, SMrni. President, Dent, 4CJP 
Natiunul Hndln lrr«t Etn i*s Wnahlnjlton, D. C. 



I. E. SMITH. President 

NaLlemU lldiliu Juutitule 



Read bow these N* R. I* 
Graduates Succeeded 



Yin- rmiii relin Jijir illmlw! 
1)n- ItBftnn-STHitv Tr-tn Ini 
of more im jl for rLi: lt,i- 
dln Indii- 1 rv t li ii n ii nj 
othkr Uluu in AiuL'rfcd. 



Cot Good Job Wilb 
ft. C. A. Victor 

"T urn wills N < ' y. 
Vlutor. 1 Jlual 1 in ' ii 
l 'icmiotcii n i' i o r o J 
E a m e s r Uj -mi 1 :l r>' 
nnR«l fnim |30 In 
STII n *v L.i.U , r r Looif 
F. Lyfl. *<T Man iv 
h't., Pliilail.'tf.tiLa, J'a. 



Spurt Tim. JujIjv Earn 

SI5 a Wfrk 

1 ' J liiin 1 nri tr-nuhlo 
Rl'ljlfLK tL.ill.Nl UtllL 

I Inn.,- i]i,' j i imlatmn 
of Ih'lJJ,. LJlr Tjl-J Itu- 

II Li. i i ui ii In i avi'ii and 

HVkTilU'O jlTi III *2ll :l 

week ter iiri r« rLmei 
only." G. ftrrnftrtf 
Croy, Jill N Imtiu Ui, 
Jlnin-Him, MulPuun, 



J. E. SMITH. PreaidrnU Dent, 4 f ',P 
National Radia Institute, Wnnhinuton, D. C- 

|i,..ir Mr, Smith: Wlthwnit nhUki'i Inw tnr. #roil ymir thmlr wlilcii pnlnta _rmt 
thr PT^T-i^timp unit full-time jt»h oppr-TtimiMn'i in R-irlin a; d jfi mr 5Q-Jt mcllujd 
tot tf-jinind men at limine in Epuro Ume in Kmnifl IhnlLu. l-ijn-fts. 

f Wfasf f'tini 

KJUMm AUt. ******* 



tJ **=*■* Hu Siiomt la 
nadin Traiiiinrj 

' Sim i- T"JE | l|,i L i H :irni'<l 

i i v ]lvln,- In I! uLm 1 
envn my |,e*E Him 1 Jn|js In 
N. R. 1. I Jim now m 
t!i" am In CanEinl rcinm nf 
n l in ui chr Ixuje I u mitt’ 
raKtlrtg chatnH. 1 ' Srrur 
A. Oc So in i iv, J Mi* Ulira- 
rj Aie.* New Yen In riij. 



ADDRESS 



CITY 



ILL TRAIN YOU AT HOME 

In Your Spare Time For A /T~N 

GOOD RADIO JOB in I 
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"I'll prove in only j 
7 days lean make 

YOU a NEW 
MAM 




By CHARLES ATLAS 




■ilOlltl 



Books on Many Practical 
Subjects 

PnnulAT Stettin nip# Prem in puiinljinB the irmtatandlng 

best book* on many nulUreit. 



Holder of the- Ti 
"TU< World** At o,t 

factly Al 

Y OU don't 
linvs to 
titke mu 
word — nor that 
or linn- ir **<1-* "T my 
nufiiLs Jn - linvo m 
in - It r t ' lludr i'll- ■- 
n i ‘■He P r t h I l: ! 1 :? . ■ u 1 1 

PntVd / 1 ■ j 1 i Mini F W* l 
<mi> wock tliai you 
artmil] v h 
h iithy NUW M 

My DijfHfliniC'TVJ 
f 4 III lllH'A It Tli.’M 

huilt i t. elf f n >m 
vr- ukllm; to -l Tbn 
M r Ivtf. ^ liv [ 

Mnn," I-o l m- tu 
y ny rati g'-t i big 
niusL-iilar development In the same easy way. 

Gamble a Stamp - — Mail Coupon far FREE Book! 

/Jf/itamii?- Tension Is n natural method -if develop- 
ing' you, lnaid>- and nut — without tming any pills, un- 
nuturnl dieting, or tricky weights or pulleys that 
may strain your heart or otjur vital organs. It goes 
Mftor such ailments as con at I pat I on, pimples, skin 
blotches, amt other conditions that keep you from 
really enjoying 1 life. 

Unn-ible il stump today. Mail coupon for a free 
copy of toy new Illustrated honk, **Evtirltinl trip lirtillh 
and Strrnffth It shows you, from actual photos, 
how T have developed my pupils to the same per- 
fectly baliineeil proportions «pf my own phyulniPL 
Jot vaur name and address down on the coupon- 
Send it to me personally. CHARLES ATLAS, 
Dept, fUC. IflS East 23rd Street. Xpw York City, 

CHARLES ATLAS, Hepl* S-C, 

ISCI EdsI 2,1nl StrrH, Nrif A nrk City 

I K-itllT dif |>rnrtr thitt fOUf iflrra nf Dynamk-Tfi niton will ma ki- 
ll Ni-w Min ttu — fiUts Jm- a hinlllo, liu-kr body . njid Wir iimurl-e 

dfTeloprnf-iil, Sl-1ll 1 ra-c your frru hopk "'EverlBilljiQ Health and 
Siren nth.” 

NlW ******* 

{pleas* print er write plaLhly) 

Addr^u , ........ ...... 



City- 

© IP3L C- A, LtiL 



Fill revlM? Hie liar arr^rdiiHriy 

AIR CONDITIONING 

Cl ►mjtf L-ta. n ulherltal | v n. 94 .00 

ARMATURE WINDING and 

Motur Heoalr .. 15.00 

AUTO ENCYCLOPEDIA 
iJyke'a. New mu Eilltlnn 
Covers Improve 

niters s&.no 

AUTO KINKS 

for i >w nets, lie pa lr m.tn , Ti>' it- 

lata |3 tub.) ...Si.Sft 

AUTO PAINTING AND 

re Finis h ) n G 

For Car Owbern 51.E0 

BIRD HOUSES 

iluw to Make. !Ui 

BLUE PRINT HEADING 

Building Trad.™ ... 9L.25 

BOAT BUILDING 
New edition of hiiiuliir 
M eclumlcs IhHik . , . s J . □ 0 
BOOKKEEPING 
Com fiJi-ie Coo nn5, Btngle 
uia Double Entry , . . H.se 
BOY MECHANIC 
huncwH Vo) Library. 

KOflTiiltiim re Male 57.(1 
BUILT-IN FURNITURE 
Om plnr# Id«i fuel lane. 93.50 
CALCULATOR 

Kopp'b Mathematical . si.00 
CARPENTRY 

Tl oii-i liuuk of :;:?n KinM U.$l 
CHALK TALK 

How %o... JLH 

CHEMICAL MAGIC 

Pirn and raiEieation. . . 11.00 

Chevrolet sin 

l.irmpleru Ifoek 

CoVerH 1032 Mrnieln 92.00 
CONCRETE 

m Ways or nsrtntr. . sl.OQ 

dancing 

Mud«rn Batlruom., . . , . 92. DD 

OOG TRAINING 

Fur Home. S-t am? an it 

M living Picture . si.se 
ELECTROPLATING 

iMcxIixii Practice., .... .$2.00 
FARMER'S BOOK 
at Kfi] K tnkd a or! Bunk 
fur s■■arIncr!f ,, n'lvra. Sl-Oe 
FORD MODELS VI. Band A 
Eiceli-ant new l-kwia . . .92,50 
FROG INDUSTRY 
New i*cwit an paait 

making In 93. Q0 

FURNITURE MAKING 

Moderu Style , , . 92.P-C 

CLASS 

W urklfic, . ..... 51*75 

HOME REPAIRS 

practical Boat of. S3. SO 
INVENTION 

Puli 1 1 In r Illsiiery Of 
America^ ........... 91, 00 

LATHE WORK (MlETAL) 

Hlld I>rhllTiB am| TliM 

CutllAfl . . + f 1.00 

LOCOMOTIVE 
MiriJem Pai¥«lf riser 

LfcUi i ik rapfs le Model Sli rfWH 

Kvery Part , . .si.00 

LOG CABINS 

I lew t*i Build ■ , 93. SO 

MATHEMATICS 

Mbtlr I’aat fur the Prac- 

Ekul MftTi SL.S0 



A* ThJ* bouba of merit ap|uw, W0 

MECHANICAL drawing 

Prnftldil ( 4 ruirv Id li,00 

MONEY MAKING 

FonmilM (10.000) . . . , , J4.0* 
ocean LINER 

Eurupft. Utliugrntilil" MndrL 
SliLWi FT«y Part. . . 91.01 

OUTDOOR OPPOR- 
TUNITIES 

for Making a. Living., 92,00 
OUTDOOR SPORTS 

Jrtr AD 1 >iit ‘IftujnU 

?< uftw Edlllan. 92.00 

PAINTING 

llnuw mint MhUkmJs) ..53.00 
PAPER MAGIC 

by JluurlJnL SJ.Ofl 

PLUMBING 
500 1‘t.iln Facia fnr 

fcv#ry lloJneowner. , .11.11 
POULTRY 
BnoMliag and Maum#- 

mrnt 

PROSPECTOR'S HAND- 
BOOK 

IT lie Ural M et bwH S3 .00 

RADIO 

AninleiiTflllfliidnrmk. - Il.|a 

radio servicing 

Haw tn make money 
n! It .JL7S 

REFRIGERATION 

MHlrrn Fie. trie ami f iaa 
MiwLfmn . 94,00 

REWINDING SMALL 
MOTORS 

FraetlnnaJ H. P S2-S0 

ROCK GARDENS 

and Whore In 

Hmld . ... 91.00 

SHIP MODEL MAKING 

,<overgiK(i ni tfte Hcsm . 91 ,00 

SHOP NOTES 

i Vole. Ilf J000 VaJu- 

able Kinks. 9J.S0 

SLIDE RULE 

TI.iw m iiao J1.T5 

STAMP ALBUM rMadvritH 

12 (K)0 VartetlM U.5* 

STEEL SQUARE 

PMkel Book, prat-tlmf 91.00 
STORAGE BATTERIES 
(New world BidldLcnr 
amt Repairing il.SO 

TELESCOPE MAKING 

Amneijr . 93,013 

TOYS 

Sviiay tn Make ...... . Sl.-Hi 

UPHOLSTERY 
Emmy Fallowed 

luutrijutioru 91.00 

WALL DECORATION 
(Intcriarl NtWrat 

MPIhftd# - $3. DO 

WELDING ENCYCLO- 
PEDIA 

All Method*, , tS.00 
WHITTLING 

The Art of, 91. J5 

Wl RING 

UoUae {MeW Uirth) .... 92,50 
WOOD TURNING 
COUIH0 in I'rar final , . . 91^90 
WOODWORKING SHOP 
Mnfor-Hrlven {3 vuln.) 91,00 
WRIGHT WHIRLWIND 
ENGINE 

LlthuKtapItlr Mudel 
fihnvui livery t’wt . . . . H.10 



Books sen! C.O. D. anywhere in U.S. 

JlJflt elierk ttir iHtf.kF! Fall want, wrlleynur mimr atilt kddrniw Isrltur. 
and mall t he ailvcftlwmeni. ir la your nrtw Flank. win j ii ikmU 
■uart Ii:hh 1» you booki, iiay him the price and Tew cent* frfAHme. 
If fiLiulile the IT. fl. remit when nrdrrlnc and Inulurfe 10 r»nn per 
hrmk ntra far [Kwtaitr We Have many ether beak* ah lbat> itad 
3.000 Dlher mlbjeeta. CalaJou Ireo, 



N aniE. .... ,,, 4 . . i, 1 

C!Lf StMt 

Adirea. ............................ 

Mall to Papular Mechanic* hut. 

Room MAUL— 200 Eait Ontario flt„ ChLcmVc. 10. 
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COMPETE FOR An ART SCHOLARSHIP 

Copy this girl and send us your drawing — perhaps you'll win a 

COMPLETE FEDERAL COURSE FREE! This contest is for ama- 
teurs, so if you like to draw do not hesitate to enter. 

Prizes for Five Best Drawings — FIVE COMPLETE ART 
COURSES FREE, including drawing outfit. (Value of each 
course $195.00.) 

FREE! Each contestant whose drawing shows Sufficient merit 
will receive a grading and a Iso expert advice as to his or her 
chance of success in the art held. 

Nowadays design and color play an important part in the sale of 
almost everything. Therefore the artist, who designs merchandise or 
illustrates advertising has become a real factor in modern industry. 

Machines can never displace him. Many Federal students, both 
men and girls who are now commercial designers or illustrators 
capable of earning from 52000 to $5000 yearly have been trained 
by the Federal Course. Here's a splendid opportunity to test your 
talent. Read the rules and send your drawing to the address below. 



• FEDERAL SCHOOLS • INC. • 

3134 Federal Schools Building, Minneapolis, Minnesota 




TT/iiCH icrifiwfl to advertisers please mention Popular Mechanics 



RULES FOR CONTESTANTS 

This contest open only to 
amateurs, 1 6 years old or more . 
Professional commercial artists 
and Federal students are not 
eligible. 

1. Make drawing of head 5 
Inches high, on paper 6 inches 
square. Draw only the girl, not 
the lettering or border, 

2. Use only pencil or pen. 

3. No drawings will be re- 
lumed. 

4. Write your name, address, 
age and occupation on back of 
drawing. 

5. All drawings must be re- 
ceived in Minneapolis by Feb- 
ruary £6th, 1934, Priies will 
be awarded for drawings best 
in proportion and neatness by 
Federal Schools Faculty, 
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“MY OWN CODE GAVE ME 

this raise” 



ir A little over n year ago I adopted a code covering i tty spare 
tame* I decided to systematically devale a portion of it to 
improving my tram in g, in the thought up-to-date Lnowledj^e 
is an ace Ln the fio]e. My hunch was right] That Interna- 
- tional Correspondence Schools course is directly lesponsibte 
for this raise. And the way die boss talked, another one is 
nol so far away. 3 ' 

There is no reason why you shouldn’t turn your own spate 
lime into real motley,. The man who mates real money baa 
rnaf training. I* C, S, can give you retd training! The coupon 
wi]l bring you valuable information — fret 



INTERNATIONAL CO K H £S P 0 N {} ENC £ SCHOOLS 



*'T ht L niverial l: nitiraity** Hoi S 7 O 0 -T., Srraritnn. Frnnfl. 

. Wlllwut cost i.*r oWLuatJ™, plfuise benrt nw a eon* of yfliir b^ifeJet, 
“Wlip Win* and Why. 11 mil full purLKuLiri at>.iut lXiqk (ubjftl 
bcfvm whlrli I bate ma i It- ■ 3 X: 

TECHNICAL AND INDUSTRIAL COURSES 



filMlt) OPPORI Uhl tits frnUBCUOWPEO n(lS 

^TllE URN 19 to SO for ilaiiM ■ , o-nJ 

tfn fU t-m - - IVii pr i it iiT . >.- n . fl-»|ii,f_,l.f r ,i,*T,«rjn- 
T«Tk: 'f*r.ii!Ti nr n«*fir Imuf CtaB.pi.Hni ««ir h»uiw- 
. .T.ff**™ 3 'UiLIt ifpfflfl t*iu In ii*H ■■JUi iwjf liik 

illO B«.niEh, rfijj t-EpttM. f. rU * tS »r., 
S. fed! UuHli for , 1 . aro..'.uf„ 

. K 'trii, r.-Hlay *'n-. IL.iLL-, (run. 
iWO DUBIKfiS TRilNjhD iKiftrilTI. Pi... Joj; 
HUrtf ■!■«., N . V. 



ELECTRICITY 

Lea Its tljO lUmJamenlal principles at ill] elertrtrfcl 
Unrk In a ariiuul an nlJ m tlicladuKtr]. , Apply theHf 
print] pi«J n cuter dlweiDD ul competent Lurttriii'- 
tnrs. COLlRa complete 111 one School year, Mudcrn 
Plunt. up-lo-Ujite methods. Uutne-like .aurrniiOrllcma 
Victors Ant tttwuyjf weLtmilf. lnVwtLi3a,tc the Mhimll 
.vUii/ii. yu<u plan to attend. L'utaJug on recju&it. 

ELECTRICAL 
SCHOOL 
Washington. D. C. 



133 Takoma A*», 




BLISS 



D 



UL tra- 
in odern 
Pinna 

Jan taught by mail, Note or oar, Eu»y rapid 
3p.sflona for adult beginners, Also Sol F- Inst riir* 
Lion system tor atiuoncmi pianist*. Learn USG 
Baaa Styles, 07i> Jaii Breaks, hundred* tif 
Trick Endings, Hot Rhythms, £oek t Stomp 
and Dirt EffeeU; Symphonic and Wicked 
Harmony in latest Radio and Record Style, 
Write for Frt» Booklet. 

HDDFtl *M0 SCHOOL 1*21 «. UiM IL, in Unpin, bill. 



Why VCMtt Students Fail 



SENT FREE Nd QWWioti t« Bi«y 

it yeu art quick: - «■* wiil «jui i^rpslil - lot 
flp dan f«* r^adiPB-new Vnlr* B™i die 
CU*iD«r BliTtli tot v U rflE I'A (TPs 1 hur TTin r torn 
■urarnhii *f dr.-!u-> To mfrnni fir .umia 
Btrun#, rich *ohr* f ar rlth.r nlir-l 
ln « or rp^tkmif. no frs* 



- . *>”*- 5° ft** [orr-iirfi. 

SISU'- 1 M g g S -WM i™ h-tk«l*a aid 

^H5 HT !T IOCR S|U,B “ liS3 

30H North HIcAIpn Annuf * efcu^ [ 




□ ArtLitecr 

□ Architectural UraiOfUna 

□ 11 1 1 ill LieliC EmliUintiliC 

□ Wood Millwuikiim 

□ (1'ontraeinr fir. f I! uli. 

[7? Sl-tucl urmJ J >rri!'laih.b!i 

□ > i r u-rl ",tr:hJ LELgintaef- 

□ Klwlrk*! EruiuHf 

□ Ebwtrie Liitli ling 

□ IVpj.liQjj, lilcciltn BTlfl Ch 

IT IteuilitLE Slmri Jdlnr-iiTiDlB 

□ T*Jfl*rsph Engineer 

□ TdeDtano Work 
f I Mnluminl kminm 

n MeetihliicsJ Draftemen 

n Mltkilikt D 'i'ooInMikfr 

□ in',-(iriiii Lg and rsiecum; 

□ IHU^mmaLfir 

□ lira! Tr^tinent oi Melal.i 

O flrtdfB Engin i t>r _ _ 

El Ti rklga nipil U ailirtimr Fnremsn □ AgripuKitre 
£3 tj-M E'nainrai j fiifiiirl Ettciaea Q J'ntiltry Fnrmba 



r; Avia tloti J JnitLtii-4 

BUSINESS 

□ Mllfliftfrtfl MlMi«]DRll 
n Ufliee Manafenimt 

Itielustri*! M naiiuf ^nmnt 

U T’rglBL- Minacttncnl 

U ApconJitnury arj.E 

c.y.A c.’wiijn 

0 Bijrikkri-pmn 

□ HScrrtarLiJ PT nik 

O t'o«L Arr(>unlir.t 

□ Sfi! r*f 1 1 a n*l i i p O Ad^rriliiing 

□ Srrvirn .H(at ii>q Hs li^MialLlib.Sy 

□ Wallpaper 1 Vrarilim 

K.]^h ri i .1. .h 

Name 

A I hires* 



Q Ainoinulijle Mtxluitir 

U IdTimlMiui □ Ue^tiag 

□ Air Ctin-iii.lo 3 Lipijt 

Ll Sheet ^T^J(al >1 utter 
Q Slram Ehetri^rf 
□ -Bl^attL EEerirde Engineer 
C] 1,‘iiTPil Euglct-m- 
D Sijn-eyiiuf a nil ^tapping 

D H^tfrijpij'itifira 

□ It, It IocowUtm □ Air knket 

□ It. Fl. HiMtimib y'ur-f. injii, 

□ It It lUi'lj-ir mill Buitilfitg Fennim 

G It tt HgntJmiin 

CJ ll Igtiwaj' iinainn«inj( 

[”] Chimlntry P Phltaurv 

□ C-tml Aiiniiv EnrEneiT 

O XsvL|ptLL>ii □ ItohornikLer 

Li Teitile OvfranT or fiiapt, 

D f VjI tun Mshul.icturJjLH 

p Woolen Mnaufiuuriiin 

□ Fruit UroAiniE 

□ £iadia 



□ M arlna ICngiueef 

TRAINING COURSES 

□ nipNipeea Correaptsmi enee 
G lettering SJiovr Cnniii 
D Str-nugraniiy JUiti I'ysuui 
D Cinl Sffvice 

□ Mi^il Caff Let 

□ lUilwJii- M*n Clel-fc 

□ CSrarffi Wehoul aubjerta 

□ liiih Bel. rval Sut>jeeta 

□ Cullege Preparatory 

G Pint Vent GoIIbeb 

□ lIJiJHtrgtlnig G HpwinlrJi 

□ ( ’arOrnnniri* O Fren,:i, 

G Luluber Iift(fler 



□ B1«eib 




SECRET SERVICE BOqJT 



. For 3 0 p*ys Rearilcj; 

NnM»iin bywa-'-Ariu*! Crime 

1/ T.nf jin Ht W" «ri|l send PiNi - tiding 
BT'A |4 CMn» Urla^i. n. f^.rrr-t ^-rri.v ttr ..J J u'fi- 
tbhratiun W..rk far JU i.ifm rr-a rv:.-i !•.*-. i-^ihI n* 
r"" <U-eiUe |h. fcenra It Ln-h emil 
iL.iK?. if r...L. m ««1 it. lAHirk TOD*l , Not 
a*nt Id bofi under 17 ytjn at jg... 

. G. Cod It g, Eloai Eept I j- 53 1320 Srninysule Arr , Cb>»ffQ 





FOR 

Cash Payments Advanced Writers of Songs 

UircJ jiad publication *pcur(‘d, Son«f ui any lih«Jy 
iralorial W ordi er M naioJ f or onsidrr^tiun tod Ar. 
Radio Magic Guild, 1 650 Broadway, New York, 



Agi. 



State.. 



CUj 

Orrupltlon . .. rn . .. _ 

// vmi rulrffl In ar*iii t\\U f»uynui to Ifte /afmrrlf-wmit 

Cwr«iKMidmH EcttoaJ i CantrdKtg. Lirttttd, &lamtrmt r CgaarJj 

Whoi W3ithin plettse mention Popular Mechanics 



MAIL F«IH FltFF L\FOIlMATlOK 

r f riF (inn ^ n * a™*, ivp t . »» 

W L VI V ImU Brooklyn. New York City, M. Y\ 

D RrlrigfTdiion r Oil Burner 

□ AutoMrohunic O Win daw fJi spiny 

□ Avijiliom Mechanic □ Art 

□ Eire tricat DWeidinjr 

□ Radio and Tde vinton Mechanic 

□ Machine Shop □Sign Fainting 

□ Air Conditioning 

□ Talking Pictures 

□ A rcti i icciural- Mechanical Draft. 

TRADE *•" 

SCHOOL AMrm ."“. 
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“R-TpT 'triin.lTir Jinr* 
M* J iw«a 

i-tiV i iMu,.irir4 an !>■- 

PH|g|r, fe*t jL'i-ul-. 

Fl.-illr JJ.lM fintux HI . - 
iinw K-d(ii *• 1 it I 'id 
'i . r fi T, -f j> i- i“' *pri' 

»hgf I ilHf'rJ Iiillf 
C*'njf«r 

l. m. ri.F^ip il*hj, 
iJi^.vviih L'liJi 



"|L, ! fjrf inlhn 1! - 1- E 
I nil. nit I ■!* n m- 
iriri* <n> i i- iini AE^er 
fi.Urh.lnc H Ei “i I' - ‘■' In 
I Ht-und uunr HmiLhi 
f "IL '• 1 1 L 1 I>«u|d d'1 la 
HtillV rj]||ri I b.SiVl- 

imu riu.Tfi Hf+ilii. .’-Ih.'JI. 
Wlih li-.- niiHi'Y ] hn-ir 
mjJi; Ui U. ■■ ! t l‘."iE-h i 

ii Ikiimf l mnr liiTtilMini 

hi J t.imf «' r-K if »l.. p 
i quiliBinirt 

h i. 1’iitfn 
al«j n'li-m .in", 

Li' I'.Ul-jii , T* IlIl 



■ nnuLi bl-T-J 

'J rpiifillii E 111 kill' nil-. Ill 

a- 1 d-'inc f i p- l r i- "Ui.t 

V'.'Tk . Afil||i In i Lftf 
■ imri's.’ III,. lullin' u nil. r 
li.il.ial.llt.1 Lhi,‘I W..rk 

r :- . |.| Js- w [ am rii ir,« 
IE'iiEiii i iL INI I'll 

l.lhn‘, III ]in H iy-rihip 

%lr|, n .HM . I’ ..si, r 

It* rs . ' 

f"li*r|H-. II., |f 
hillin' Cl. I -I' 

Vi J«a> 4 -Ihi 



get ijrto 



Why ntiek mi n HiTuill-pny r nrj-f Lit I srf- jnb — ■ I . II nuln 
Ejf men, just ■ ■riliujiry (i llms— life dtuivuiL l" 

$ 7 o t >very S:ituntilV :t- It-T-I Trained ! '. • I f ■ 1 1 - ' 

[ L i 1 ymiraolf fnr ri foelI job. Get Into Radio* M% Log, 
FREE Rook loll* you how- explriiu-i hum I train men lit 
Jujillc fur full-time vt jmrt-ii Jin? Radio work. 

Radio -The Big PayJFIefd 

Radio furl uric? LuiJpUrv i»rL£itl(M'nu tsurvifo mrn, testers, 
ihh]iiM'ti)r^ h mn union? and foremen fur join? jj,h> i cj^e up in 
Sol him ;i yt-fir, lirnndeiietine -lutum.-; ■ ■ n 1 1 si < ■ tridm-ii Jaoil 
fi..r j Ikb*i jiLii'iiiu Uf, In ^ »l .H in . yum J'jdluiitf Pin Lures, Air 
Cmft Jbulm, Photu-Elwtric' C >]| Mjni|iMiitnti J 'tahli-t Ait- 
drra*a synttirns hn%T iruule, and wi 3 1 rnnlinLin to make 

l h iijsiiiiite of jrorn I pay j, fo Rut if V tin trained — 

the Radio JC^pert—who nmkus the really trie iiihMitiy. 

Ill Train You At Home 

F "13 rrnici you at linmo — in your spare tirbf You work 
]\vn jus you urn work inn now. My fume n is R-I'-t uiriluid 
r if lliimr Trttinidjr- endorsed by mere than 30 leading 
Radio manufacturers-— jEivfif ymi ■], pnittienl 

(rmningr aluuE work-fill np tinea. In jl fow fthiirt 

UiEmy U-T-l Trained torn J<tep out nf porir-pay, no fmlun* 
jifli- i uti i I 'ic-J Lituri 1 liinEici work paymK^JS to S7oti uoi i 
tmd up 

Many Make S 4 to S 20 A Week. Extra- 
While Learning 

To IcEirn llndui my may you don’l have to be cv (‘rilteira 
man, rjr oven o IUkJi HehiHtl jradmbtj 1 . You run ri-Joi. 
Y-iii emi write, Thnt> eiajudi. MyTrairdiui i* ume tiral 
Simp Training f, ,j (he hi i mo Vcui b,vdoii]y; isith 
4 hot ^ orkiiiit Outfits 1 (five you without cUrib rust. 

Money Back If N-ut'Set Istled 

Tin it's, whur J :ijtri. j r; to do Ami bark of rue in thirt rturfe- 
tnont ntaiids the n *.i>bjrj'i- oT tiadio EUilJ Tiili'vimuii lu- 
htltule. ! here’s Tidthinp liki^ li-T-l Tminmn any where. 
I('s I Fie trial, o.i: iFmi m. ire thun MO leadiujjr Radio 
fa i turojfa endorwj. Jt T i tha training lor you! 

Get My FREE BOOK- Now! 

I.eiirn 4 those bi« HiViEiu iiumiiFarliiriTTfl reerun rneiirt 
Jt'T'l Tr;bi.niibg. Read th * 4 natne^ i if rJo- fn.nmbin eufj j fhh - m 
— Rodlo'n Top-NotrherF who dirfet li-l'-I 'iruininfl. 
S'?c 4 l.i iy Working -t. tutftts I five you without extra 

ill JU-JU:'. Sen chi lumdrodfi iff (he prnEi^, ifu- 

Eye-Pay letter.H nf It-T-I Trained men |Jon h t unit a 
minute Clip, sign and mail coufroii BIGHT NOW ! 

Hi. Ernllh, Pf«»hi«nl 

RAPID AND TCLEViStON INSTITUTE 

Chitlin. IIHHiaa 



VOU LEARN 
BV DOING 



4 BIG 

Working Oil I fils 

Miike Ii- T-] Reid Etlmp TrniniTie F"r the 
hi Mi i e' . \ 1 1 u wr .rk out h it h y< mr r > wn >mi Uh em 

nmuy of tine thitipayou rend in my Ei*aajuiF. 
Makfr leririutiK JH IiejEeic Eutny, iuteref-tLrLg H 
praetif'JLl You can use H T-1 T^uijiajfmt III 
your service wurk, 



RADIO 

Hundreds of men 

I have trained 

EARN 

*35 ’75 

A WEEK 



It ay n. Snilttb . hrnrfifii'iU 

lliiiiin ant| Irlfiidiin Ini (Rule 

S 130 Lawrenee Ave . licpt. L.i, leIiJcuku. m. 

IVithtHIl EiblkiltitiR me, send ynllT EVce boul h 
“ ruuUo'fi Future and Your*" trlHtur about 
■ fiarr time anil [oil nine lUdln oiifinrtllTiUleii 
lliieI haw I nui train lor tlitm at liami' fu my 
Li ejulte! Uine. 

iVuutr .. 



Aifcfrrj? r .,.,...,. ir . T1PT ,, T „ r .. 
OttM . iKtaJf . T . 



li hrj* lerfffHfif ti* fulrrrtis^ist plramp mru^iou Popular Mrrhnnicn 




ISA 



POPULAR MECHANICS ADVERTISING SECTION 




23 Million Car 
Owners Need You 



T FIlS wiE] be the preutest year in hialorp for GOOD auto- 
mobile mechanics, meu who know their "stuff 1 ' and can 
correct any auto fault. 



Over 21 million car owners wilt need work done and will 
have the money to pay for it. Complete overhauling jobs mil 
bo common. It's up to you to know all cars, be able to fix 
anything that come* up. II you can do this you'll get u 
fancy price for your work Ulld make more money than you’ve 
made in years. These tt big .Auto Books which we offer to 
Bend free for esamt nation tell you everythin®; you need, to 
know and do it in aurh a way that you can costly u&dcrstnnd 
it. The jiffy index lets you put your finger right on the 
information you want immediately without Ion® reading or 
Biudy, Don’t i nias tide opportunity. 



These Six Big Auto 
Books Include Prac- 
tically Every Known 
Auto Fact — 

Wiring, Diagrams, 
Equipment Charts, etc. 

A mat kin motors. Kure Action 
Utieels. Vacuum Power brakes, 
ocifbnord mrUnra, fnoloreycleH Oil 
fully miTiml. Def.uxg llexo Mrirt" 
imr, 2700 pa-Eca, oyhT IfllJO Lllus- 
t ratio ns, make this the laxfleai 
and bent auto encyclopedia over 
published- 




Amazing Offer 

There ore no Btrtngs to tbEs offer whatever. These 0 bonks will 
nil be sceiI to you ter free examination If you wml the coupon 
betnw. Take ten days to look them over and to decide whether or 
not you want to keen them. Then if you are aaiiKfted. Rend nnly 
*2.1X1 and the a *3.QU per month until tbs spec Lai price of only 
*34.80 La paid. 

Then La nn further nbiLjTBtlon. If you send now we will Include, 
without, a penny ol extra coat, a year h mcmbenftilp In the American 
Technical Society Which entitles you In free cohduHarlufi prlvllewsa 
wUh 12 experts r»n anv difficult automobile Job and an extra hunk 
Volume? with luteal 1&IU ear facta, 



SEND NO MONEY 



American Tech nival Soviet, 

Pmel it 58th Street. Dept, AH]?, Chitafla. tUluOl* 

I will look at the (1 big Auto Books If you Bern I them for free exami- 
nation, I am to nay only the few rents dc-Jiverjf clwpfis upics-t i 
decide to keep the hooka In which cone l will send J.2.IHJ in ten (lays 
and *3.011 per month until the total price of only *24.80 k“ paid. 
You arc to include free a y ear's membership in the American Tecbaf- 
$01 Society ah cl .ilau the SpOOlaJ Volume NO. 7. 



Name, ........ 

Address. 

City ................... .State 




You can ilr:iw ««r ropy perfectly lit 
III lldtum s ullhUUI lr,Mimt! MpJ 1 - 
vi'lnim in w GHAPIf O-SCOPE 
thrown au exact I ratine of any abler t 
on your piifH.-T , , , J o ■• t copy lini^ 
Iiml [irCHlo! you tmvt a perfect 
reproduaiont 



u r £! will fUip- 
pi> Mi Et: if 
ytili Order 
U <1 l c X t y 
]' U A L - 
T I ( A c- 
DRAU ING 

it i) n k 

U 1TII I N - 
FT It ft TI'«NB AN'tl 
€A rtTt>o it mi 

copying. 

Huih llrJHff 

Ntm r 



Lea rn to S/retch Cartoons, 
Models, etc. . . Loads of Fun! 

Would yon like to draw iili’tnren, c:ir- 
tu-oua, idh.-i C'lr-H L defitEfiN uml ovm 

11 vim; modriR.' YCH C.W lift IT 

With GiLAPHQ-SCOPF O' n - 1 1 1 - ■= 
equal lu I hone -hi a reiil j-rlHt, Great 
fnu. I ir^ldcs. 

GET YOURS NOW I 

A. ti.iv NWMirrv D-piww f ■ , 

Imlmiiim, t’ifpri-1. »slJ iLimL 
LI. in i hh irilju . I' ■ rl - l 1 ,: 

UiUlTk JHvl IlM S‘-“ 

I' I ptni'nir* Mti:I I I P y II 

JlillTfc.il .1 ,1-dI . L|rrptir — *lr 

will fv T il mi yi iir m nry tf M 
I vl. 5*' i'l l‘ - J, in -- ii-J ir I i 

il -n :v nHaPKD-aoaPE 

1 1 t rti^iiitrL* Ci|iil |i in. || l ic,r 
Ihljr i- ilrunji fclu. liailMi 

on iTLivrry 

FLDE 1 AL STAVP'hi A SLUG . 

CD., 3 Ei L&ilrediH il, 
too!- 1J 
BHOSKItK. 

« t. 




Be a DENTICIAN 

Learn at borne to make Crowns, Plitn, 
Bride* work, etc., lor Dentists. Eafly 

practical way to learn mecihuhieftl dontiatrv 
at Inline in H-part time. Full ociulp- 
Tnenc of took and materials in- 
cluded with COLirse FRFII3, T^ow 
CLtltlmi. Eaay turnm. IV rite Tor FRFE 
BOOK About this money -making pny- 
iR^loo that bn hut a Jfee ted by "marnEne 
Rflfr," 



McCarrt* SthMl of MKhinktl Dtniiilry 
MT N, Bm4 it. DwL SH PMiOJiM,. P«. 




EASY WAY TO 
MAKE MONEY IN 




Up to $3 eld hour easy in a short time. New train- 
mg method nnd servire equipment offer starts you 

earning quickly. Del ails of no-cost plan senl FREE. Write 

Rad io Training Association of America 

Depl. PMA3j f 451 3 Ravenswood Ave., CKicago, III. 



/£U SUCCESSFUL 
' ar jO. SALESMAN 



EmptoyCf's Nune . , , 

Employer'a Addrew 

TFTtcn tori f in j? j>/en. , iie Mienfion Popular -UecJiatifcs 



slm.pl I rted method w|U quickly qualify cxprriBneed dt Ihex- 
rverfcnccd men fpf real Bueecwi in Ihn world a beat paid ttfofetwlQll. 
Get ready now for your pti.irc of the hU: reward 9 aWnltlmt qUalUV^l 
ealcambU Hi Mi, Send for free Hook "Way to Sales and Huilncil 
Sucnu." American Duiiacu Mfa'i ■ Serrlee, Inc,. 5il 
Flibrr Bid*,. CXIcaftc. 
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RAILWAY POSTAL CLERKS 

$158 Month First Year; Raise to $225 Month 
Many U. S. Government Jobs for Men and Boys 18 to 50 

Post Office Clerks — City Mail Carrie rs — Rural Mail Carriers — Clerks — General Government 
Se r vice — -Cu storn sin specters — I m migr a n t In spector s — Ste nograph e ts — Typists 



A VERY DESIRABLE POSITION 
Railway Postal Clerka now get $1900 the first 
year regular* being paid on the first and fif- 
teenth of each month* £79,16 each pay day. 
Increase In normal times Is automatic. The 
maximum Is $27 GO a year. 1 112.50 each pay 
day. They get extra allowance for hotel ex- 
penses when away from home. 

PAID VACATIONS 

Railway Postal Clerks on long runs usually 
work 3 days and have 3 days off duty or in 
the same proportion. During this off time. 

Travel for “Uncle Sam ,f 



their pay continues just as though they were 
working* When they grow old they are re- 
tired with a pension. Railway Postal Clerks 
are continually traveling. They are furnished 
with a railroad pass for official business. 

CITY MAIL 




Get FREE List of Positions 
Fill oat tin- coupon, Tpiir it off and ninll 
il today — now. at once, DO IT tfOW — 
This may end In ytuir fctliotf a life U. &, 
Goyern incut Job. 



CA H HI EHS — POST OFFICE 

CLERKS 

Clerks and Carriers -$1-00 the first year reg- 
ijIjli' r-uul hi mi mint years automatically Increase 
1100 a year in $210(L with further Increase to 
$2300. 

« A * v lamina- X 

tivwv * INSTITUTE 

Many examinations are D A-i?^ 

being held and many ROCHESTER, N* Y, 

early extt ruination a ^ X* 

for various ✓ chance IE 2 [u B t iiook with dl* 

emment posl- j full Jenrrlptinn of ihc iM*ltloii 
tlons arc f x- rtr rltet-lte-d ; yl\ Il li^L of u. s. 

pec ted. Get Govemmenl Hu-udy -lrilj^ S Tell ruts 

ready -i ■ how to ihe positjon diwkiMi. 
now. oCT Railway Poitnl ClttMSw ^ISOO yurl 

fSJ* P(*il Offline Clerk. . , , (Start £1700 year) 

C y City Mail Carrier {Start £1700 year) 

Rural Mail Carrier. *,**.. (Start £2100 year) 
> File CUtli (Gen* Offi« ClerkM Start £1260 year) 

Inspector of Customs. (Start £2 I (HI year) 

^ Immipranl Iniptctor *,.*,*,,,,, (Start 52100 year) 

/ StenoErapher'Typut ,***■■■*..*■.* (Start £ 1440- year) 

j S Name * * T . **,****•*«.*.* * 

Address - * ***■»*,„****>..*** - 

Use ThU Coupon Before Y r OU Mislay It — Write or Print Plainly, 



& 
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Follow 
this Man 

Secret Service Operator 38 is on the job 

F OLLOW him through all the excitement. of his chn±*’ 
oi the counterfeit gang, Set; how a cxafly operator 
works, Telltale linger prints on Lius [amp stand m 
the murdered girLs room! The operator s cigarette ease 



is handled by the unsuspecting gangster, and a great 
mystery i* solved. Better than Jtetion. It'a true, every 
word of il. No abhgaLioii. JuH send the cou|)on and get — 

FREE! 

The Confidential Reports 
No. 38 Made to His Chief 

And the best part of it alt is this. It may open your eyes 
to the great future for YOU as a highly paid Finger ETint 
Expert More men are needed right now. This school 
has taken men just like you and trained themforhigh 
official positions. This is the kind of work, you would 
like. Days full of excitement. Big salaries. Re wards. 

Can you meet this test? 

Can you read and write? Arc you ambitious? Would you 
give 30 minutes a day of your spare time preparing 
yourself for this profession? Answer “yes T * and IMS 
show you how to attain all this. Send the coupon and 
I T U also send the Free Reports* 

INSTITUTE OF APPLIED SCIENCE 

1930 Sunny aide Are., Dept. ChiusOj ILHqoI) 

Institute of Applied Science 

1920 Sunny side Ave. r Dept. 1 3-53 Chicago, Ulinoli 



Gentlemen: — Without any obligation whatever, aetid 

1» also 3 
your 1 

Easy Terms Offer. Literature will NOT be sent to buys 



lfnrt_ . 

me the Reports of Operator No. 30, also ymir illustrated 
Free Book on Finger Prints and your low prices and 



tinder 17 yean* of age. 



iVoRK 



Addmi 



■ When writing please mention Pojmfar Jf®c Jinnies 



HOME-STUDY 

BUSINESS TRAINING 

YtJttr opportunity can never be bigger than your 
preparation. Prepare now and reap the rewards in 
earlier and larger surer* n- Free (W-Pug t Buoft s TtU 
Hvzt. Write note for boob ytru want, or mail coupon 
with your name and address in umrgi n teday* 

O Higher Accountancy O ntulncn Mslm't 
O Mod . ■&] ts in a rt h li I p Q Dualocas Corrfj, 

O TrflHli: MiirtagcmcnC O Credit and Collection 
O i.aw ; Di'ftfLt d( LL. B. (JortcspQiiJtufi! 

O t ionimctcJul I.aw O Modem !■ ore month Ip 

O Industrial Mfm’t G IVrsumcl Mfimt 
O Huiibjne uisdl' itmdce O F.i|Wrt lii]obbi*d[Unit 
(3 Telegraphy O C. F. A. Coach loti 

r> Rail. Station Mjfti'i O Dullness English 
O Railway Account. Inc Q GmmmercEal Spanish 
O Faper^ilcimiDshtu U Effective Speaking 

LASALLE EXTENSION UNIVERSITY 

Dept. 3$4-R Chicago 




SHORT HOURS- GOOD PAY 
-VA CA 7/OHS- PENSIONS 




New poltcy makcH opportunities for getting 
pood [KHitlimh with 

in >eary. Pay an hi 



revtimmeni bet t er than 
v «srj a week I Short 
ihsuph: ntendy work: vaeuNfln*- Oiicu ta 

neo and women Ik to f:ft. Let me he ! 31 you. 

I waa Government Civil Service Examiner 

for £ years. 

SEND FOR FREE BOOK 

It U'lla nil nli'i'ji ;r[.|i!i]-liit rr[h[KJt- 
lunLtiea now wutiLt up. wbm In 
d o to Rfi iibyna wahI; haw t 

II d(r( Itj qualify ynu far (t-jvi-m- 
n ji-n t Jot). lVrilf NOW Id Arthur 
PalleriDn, ( itiJ i’frriir 
PAT TFRSON SCHOOL ilWtairr 
Hide.. Hnrhtilrr S'. V. 



RAILWAY PO&TAL 
CLERK 

ELul mt fli$c ■ Vur 



DtlttJU, MAIL 
CARH1CH 

RkAH ** *2100 

• r«r 

pc*t omti 
CLEAR 
lUrt >1 
tltoo 4 
!■« 





LEA BN TELEVISION rib BA 010— NOW I 

Fine opportunity for experts in thin 
aiM.il nj; new Industry. A NTW busl- 
uewa L11 a _V E W ctLi o rtcrrt N K VV o p- 
3 mrt uhlti r-j for 1 1 1 K 3 nl 3 r I «! Y d 1 1 ton m 
Undid and TcJovlKiCEl from the bu>;lrt- 
llllU! to cud in our mwrveloualy 
edutppfcrl lain* aild stud I OH. YOU tictu- 
aliy operaie thou ram rtn u[ dollar 1 worth 
of expensive equlpmctn. You yet es- 
ikrt Instruct lod and skillful guidance 
by rudlo-telrvlalon speoialisM. 

Oiwin4 far TeliTiiion Expert! 
TelcvialiHi now pertctlcd ami ready 
for the market ON THE NtvXT DIO 
BUYING Wave IIURln« 4 a hwlvn ^ 
predict new Hyatera television will f#>H 
quire tibUUnandn of relay HPd hrcnid- 
r:iHirLL| Ml :i!inn.i. UlTra-flbrm W;iv,^ will 
perm!i clirhty tnomiaii ! tclevultiJI eiftiJQnfl 
En Amerlr’a alone. GET IN NOlV anu 
■'build up" with lb 1 WOflil':. next nil lie ti- 



de liar Induttry. 



FRtI FdADCn 



ri ■* MHlhi t Karon rX. 

IH-ptJitAL TfAlBlai 

Qllftlidnn for r(in 3 o- I 
[iliono llrunr-G Llf<t '.-u 
ClitHH] Comijleta u|>- 
tO-Lhc-naiiuuc tntlnfiur nn 
modern "wr.rkiilih'" trlt^ 
VlsiiCMJ equipment Inrlud- 
lna the new rathod e-ray. 
Prar ileal ex perl dji re In 
Mud to, control room, 
TrntLimlttW opcralluu of 
To I is v Lfllnn rttallon 

WON AC. EciLplOj-inmt 

aid while I rftS ri In ir And Iip- 

□p ,ja'J-iid Lioa. Wrll« far Tree 
li-.ii.i "I'iLlUKa tilt L li*; Alii." 

MOW. 



s. Q. NOEL, Pm. FLnl Nilionxl T*l*vli*ion, I n c, 

Pi^pt, AJ. Power i liiht nidlr, Ktnui (Tity, Md. 

iniWiE oMifiibn. wmi a>r pnvlpahl FIR.PK IlliwrVrrfl FoWirf “ Plot™ an tM A.k, M 
1-1 hi nx alviul nrw n |i|n: 4 T IU.il N# Id I . I - 1 r ir i,.?| . I tm JT pi. of u Uvr. 






At*, 



T.|*FH R! 
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IF I WERE ONLY BUILT 
LIKE THAT CHAP, WHAT 
A HIT I'D MAKE! 



Don’t let people 
laugh at your 

SKINNY SHUPt! 






Thousands find new way 
adds pounds quick! 



Astonishing gains in a few weeks with new discovery* 
Rich es t i inp o rted brc wets " u le yeas t n ow con cen t ra ted 
7 times and iron added * Gives 5 to 15 lbs . quick! 



F OR years doctors have prescribed yeast to build 

up health for rundown men and women. But 
now, thanks to a new scientific discovery, you can 
get far greater tonic results than with ordinary 
yeast— regain health, and in addition put on pounds 
of husky flesh — and in afar shorter time „ 

Not only are thousands quickly gaining solid, 
good-looking pounds, but also dear skin, freedom 
from indigestion and constipation, new pep. 

Concentrated 7 times 



gawky angles fill out, Hat chest develop, skinny 

limbs get husky. Skin clears, new health comes. 

Results guaranteed 

No matter how skinny and weak you may ho, this mar- 
velous new Ironizfri Yeast should build you up in a 
few abort weeks as it has thousands. If you are not 
delighted with the results of the very first package, 
your money will toe Instantly refunded. 

Only beaure you get genuine Ironized Yeast r not some 
imitation that cannot give the same results. Insist on 
the genuine with "IY" stamped on each tablet. 



This amazing new product, Ironized Yeast, is made 
from specially cultured brewers' ale yeast imported 
from Europe — the richest yeast known — which by 
a new- scientific process is concentrated 7 Limes 
— made 7 times more powerful. 

But that is not all ! This marvelous, health -build- 
ing yca^t is then ironized with 3 special kinds of iron 
which strengthen the blood t add pep. 

Day after day, as you take Ironiaed Yeast, watch 



Special FREE offer 

To start you building up your health right away, we 
make this absolutely FREE offer. Purchase a package of 
Ironized Yeast at once, cut nut the seal on the bos and 
mail it lo us with a dipping of this paragraph. We wilt 
send you a fascinating new hook on health, M Now Facta 
About Your Body"*, by a well-known authority. Re 
mem her, results are guaranteed with the very first 
package — or money refunded. At all druggists. Ironized 
Yeast Co.,, Dept. 533, Atlanta, Gil 
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D ODE- 

DRAFTING 

TRAINING 
LEADS to 



GOOD PAY JOBS 



in TECHNICAL. BUILDING 
and MECHANICAL FIELDS 




Learn from 
an Engineer 

Sfl Ml cneliuier I 
krvow your Tif'fHrJn, 1 
STEilr! ynu i>u pfjLrtJnst 
not hi 'J iuolrufl ru 
llworlw. When your 
I fid aim; I.h ilithhcil 
y(Mi ure reiL ly for it 
Good Urn. Mine job. 




A Vftluahl n tDif-si l*<* 
lor I hea£ t l m en . 

HUonlrl hL> rc^cl hy 
every kumi who Cs 
wondering wfent the 
ri*^! Tew ycura will 
bflm lilm. 1 RKM. 



the coupon fnr my PAY RAISING 
PLAN- — Tacts fur every mail wJuu has Ed 
wurk for ft living Learn how yan efm 
quickly and cattily prepare yourself at 
liomfl for iiny (if hundreds of GOOD 

PAY jjoha tlifijusli Drafting — the 
foundation of nil progrwa and enter- 

f >ri&e, Learn how thousands of other* 
nave done if. ffftw you. too, ran ruftkt 
,yi)Uf awn bettor times — he mcire eert.djn 
of employ men T — fiimd waireh — ft bright, 

and happy future— thi-cnisii preparation 

in Drafting. 

Train at Home for Good 
Pay and a Future 

For more than 30 years, in phhxI linn-tt 
ftnd bad. I have helped men into CUM IT) 

Paying positions rh»fh, a 

intended ts H Foremen, En»iiirtirr>i p etc., by 
Matting them in Drafting. Drafting 
means f(cjpd_ pay nnrj rJji' open dpor to 
itic liEST JOlii? in finihiing, Knpinecrtiic 
and Factory Product ion The progress 
ol the world depend* on the 1 VaFtsmiui. 
Thmt's the kind of OPPORTUNITY I 
oTer you. If you have difficultly if you 
are troubled because of mi alt pay, or no 
lofi at nil — if j'our future look* had 
INVESTIGATE! Find □ut uhat your 
chances u,ri' us a TRAINED a n HI mn an 
untrained man. Mail the coupon. I 
a.H moi<) y 1-1,1 two VITA |, MESSAGES 
at once, and abo'w you what you can do 
in D raffing. 




This Is c he book that 
has helped m m;iny 
moil into paw] J r>iia 
toil good futures. 
Sent PUKE, 



Act Nowl It Costs Noth- 
ing to Get the Facts 

M 1 1 line iho Coupon will net- oUJlvuto you In 
a ay way, yn ]r may Lie the tumtim point In 
your lire. Send it nt oacp for ALL THE 
FACTS'. inc)udinn aiy offer or a pro IcralEinal 
Drarisuinri'N outElt, nem when you 4iart 
" Lam while you learn" itujErurlluu. anti ron- 
LtnUOus tit'lp until you are nil eel cm a Pa V- 
IMG Jude No fULlr^uniii will cult on you to 
urge you In any way, Just send your name 
n nd nml du- 

el Ltd for y Ourself, lint 

DO IT NOW I 



ENGINEER DOBE, Dept. 13 , 

Liticr tyvllle, |$|, 




Send me parMcdlrd'S ruf your holm- t raining and tin- u i ' port uni t Lea in 
width Drafting Jt-ads. Including the two QieSBJuU'B id Ylllil Facta. 



KAM U . , 

ADDRESS . 

CITY.. STATE... . 



>You Can Regain Perfect Speech, If you 

STAMMER 

FM out Stftat the POGUE UNIT METHOD for the 
'scientific ctittcctinn of Stammering: and Stuttering can do 
[for you. Suecf&sf Lilly used at the Pogue Institute since 
/l&Ol. Kndnri-k'd by pbysiciaiis. Information sent upon xv>- 
ieaL AbL lur Spring Term A nnouneenienu Benjamin N. 
lue, D«pL S3 A. Circle T»w*r. Indianapolis, Indiana. 



EARN EXTRA INCOME 



Turn Your Spare Time Into Profit 

Make Colored pottery . usinlun furniture and on. novel- 
Elea. Vein,' prodialuc. Sell for 1 roat iq make, 

Uvei 3 ft dEadifrts. u'p .vtiii-t you rllllvt with 010111*1 .- cumin: 
52ft.[tft lip. Hod fc Set free, 

COLORCHETL INDUSTRIES, INC. 

570 Ottawa Ait. Holland, Michigan 





WHOLESALE 
CATALOG OF 



2000 



FAST 

SELLERS 




1 M MAIN ST. 



SEND FOR A COPY TO-DAY 

No. KSi FU'lBflOT sharpener ;l- 1 11 si-sf rated 
I- one Of 1 Mr jHHIO fBHl Selli'm, listed In the 
L-isinfoi:. Sharpen* dull s'lisors In 5 or 

0 Htrukr' 1 ;, Ad oUlni apdtnjf *«?Ller, 
Hells rvULil Hie- Scud tor 

1 Slim pie* 10c, Doz. SR<, fimjj fj.21 

SPORS IMPTG. CO. 

LE CENTER, MINN. 




Turn Spare Time into Cash Profits 

G«.aE <b<i»iA7v[ fur liwrorie inc*rli*j.s nl nliipji, rn&elu'fl, n]:Lri- 
jjijii; v hi-i-ln.. E-u trybridy Ts-idas I lliimi. tA'e HUituLy |i,th 
ImlJH nl : cm. lilLrd fllid Tviniy (rj :>i ■ e t OttH* r tw.r ru'- 

c-ririlini? (fi ouni Ilh-T-'U ilic^raniA. A Se« hi.nrR frth^miilifjc 

wc.r-iL Hied yijii Kmi'p ii bf^iunM juhiJcIt iHtvaJJtf at .l 

Bv il tiFuril L Ei.tr bp IiLELt aLn 4-Li feh'Mti nlAJILp fur if-* lni|n. 

MINIATURE SHIP M<OQEL£, Otpl. A, t., PfAKJHIE. fa. 





Learn- Autos 

IN LOS ANGELES 



lob- 1 ar-: ..Luifti lu rtuuldc available- — inn ihr rraluiul men ktc Ljetrlng 
■i," i-nroll m N:i,iJ(njjL| end rjuivkly Icwni A l. "m ft t p \ \ r . . 
.-i-rvjiipjf ) mi - . . ri yu-dify b*r id-ncnl rcpulr t'si^r-rr Iwinn-m ■ - - ■■■ rr 
«>1i tv ^iwi'5 all.-: n vi- r? 11 1 1 ntr AIM) nlliMlu'r Lrr. mrnMi' I- r ; s i:e he*=, 

Dl»'J 3.V :i!i- I' l-P.llf j- <J flu. II lv1r.p- IIP- - 

- ' * ' ’■ ■ 1- • , 1 -i 1.1 Cmnin* Pmclicil 

u. 11 1 ft Ppi tl« i#t fckiTi l \i " JruTp \:v ‘ f. 2:r : - 

L!-»(h.l|L 11 l Hn*.- p- Il-u.l ip w*-l( F-*L .‘-'[J-HHrd 

I UL-. atM mu l’-- ■! .i'.-.. I - i ■ - - “ C‘ tu- -inf -di-t- - I, 

POOM and SOAP Li WHILE LEAE4 r, I M ri 
If ^T* r -. U . L ,_i inl.EiiMjf , .lili.L 7 ju.-r 

jJ.i-ur ieiijSi^if- un T.-.01 W (ihiik un*l liiHLTi. H.i‘|| 
lii I in > u-Lfe itnhsrr | r?-i li-x ji»h Lathi - d (hjt 

,J' l - 'iT:l If. J ii, Ui-L'-i 

SEND FDR HEW COOK OF OETATLSi 
I l t-.- It- ill-i. n-_ i-H ft-ii'l Irlliiu: hJl nr "inrw, 

Ti‘-,| r. 1„ i.n -pi , J 1,1 E .| * , ,. w < ttfld Vindir- fcii'i 

- r uuTu UuJi..tiia FMFE f* tuJ -union 



You 

M ,l n r p J nh f 

I'r ; ! 

iRlft- veur rmryml 
td get :j a ii t'H 5 

Kail vj mi trains 
5' mi for the 
lllu 1 1 | u M :-n ijnJ r I ■ -f 



Train for Good 



Jobs 



Become 

AUTO & 
DIESEL 

Expert 



If’Idffti wrbtjiijy advertiser* please mention Popular Ji centimes 
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AMERICA TURNS TO MIDWEST! 



AMAZING NEW SUPER-DELUXE 



Ifi-TUBE ALL-WAVE Radio 

I (9 TO 2000 METERS- 5 WAVE BANDS) 



Is First Choice of Thousands of Radio Fans ! 




Big FREE Catalog Shows 
Sensational Radio ValugsK 

■BEFORE you buy any radio,, write — 
■" for I this big new FREE Midwest 6 



miswest anf'iei 
*>fi PdtCISlON 



vr * i ® - w: E B E * I A i „ P B L . A n " 

Li Id U,tH}0 iHDtera tt3 'SB ?* ^ if * T * R T. L . E S R * D|,> i W T ? RL r ?' 

me* toey cEch to 1 M KC.) SfR TS Try t hr Midwest rtdiaymi «l«i from ch ; - 

- free cntn>Efi. . -in yqiir iiwD home... .for 30 

jSf f nco and hear tfiia hinder, twuuir mutH 

riidiu you will wmnt to own it — u thou- 
Thli Mid wutALL-taMVE Radio tins FIVE ut other men wnd wym™ l^vedune. 
distinct wave bunds; ultm-nhorL* short r mfr' * ' 40 NEW 1»3I FEATURES * -- 
dium, broadcast and Ionic., .jiul ting LhewjjLiln f^ee fur younwlf the 40 DOW 1034 Li'V in-* 
world of radio fit your imeer (ipR.. Now hj-that injure amaiing performance. Auto- 
ten in on all t ! . S. proem inn. . .Canadian, po- iiialie SelceW.T-RaiJu, A nip Li tied Aui nma* 
iici), titnal cur, n iroi]u i J r ( , i:i I , airriJniicii i id ^nip tie Volume Control, 10 New Type Tubes, 
hroBdenjitfl, , proprnntH Jrnni the four Balanced Unit f^uperlirterodyne Circuit* 
ul the earth, Tflfillto tilOCtti irtta ot Kujwr Power Cki<V J A' r Amplifier, fitJ 
ItiL’ Hen frmu (■ •■', nl Dayan try, England Tuned Circuits, CeutraUied Tuninc, 7 
^tmie in on KC BeWtiviK, Autumn tie Tone Com* 
die “ Mar*dll- primal ion. Auditorium Type Speaker, eLc, 

—fnjoy opera ^ I *\ JTCT i - a W 



« Foreign 
Simians 
Como In 

Like |_ntnis 
Cmu-fitrti*- 
T! lit, l fid, 

I have 
- ~ hoard 
HVJ, Vatican City, 
Italy-; PJ|f, JSh^fh, 
Germany ; and Y VI- 
I1C, Venezuela. 1 
logged ■ tul toiin from 
Canada to Cuba, 
from ena^t in pniul , 
J I'^IWK ftitLIMlIU, 

307 Bluff Street. 



from tJRO, 
Home-lint en 
to the vail 
of the Kme- 
kahurrahird 
from VKi- 
MB Sydney, 
Aut-Lruiiii. 

Writ* for a 
frtt Million, 



Recently, the Official Radio New Ob- 
server for Pennsylvania reported (hat 

lita Midw« L ^uper Dc Luso KMubu 
AI„L*vy A V K radio nmlntained con* 
tjfcct with. WOXiS (Str&tufipJigrB l-tut- 
loan) when u tlier keti loet m jnn^ L 

NEW STYLE CONSOLES 

\\ nl r umc kly for jour Fit EC copy of 

* If tLtiS AI idweit ositnJrna, 

tilOrr^ It pirf urre a 00tiip]«iEc ]ma 

pf beautiful, artUtia da 
Uise coiwoEea Und ehfliucis 

-^p-wwj >t co [ orK: [ i| Lirrj,- 1 



l>iMI*S.l.UU L MLN'J:iy rtt| , 

AMA 1 IM# i O * P 4 Y FHIf TRIAL 
OINAAin ))FW IOM (ATAlOtf 



Buy before the bs,ir mi va nrc ...NOW, whih 
you can Lake fidvimt ape of Alidwesl > anme 
nj uly I mss prims. No kuiddleineira profits (o 
pay 1 Vouaave from 30% tnSU 1 .. when you 
bay dirrcl fraru thi' Miowrit Labors (orit^ 
...you jtet 30 days FREE trial — an little a* 
13.00 down pula a Mid went radio in your 
home. Satisfaction guaranteed or your 
money back* Send far catalog NU\V !■ 



H1DWEIT RADIO <0«P., 

Dtp(.sn 

Clntinnm.il, OKI*. 

Without n-h(liiLktm ds bit Pan st-inl Dt 

>,..ijx |ifw FlibK J MJt cilxlof. an.-3 r.ir-j-. 
Ji'i-lr ililallr ill 1 - mf l.rn-ril JIIiTjit 

tnml qUEf. TMidSyiauNtf, 



Deluxe Auditorium Type 

SPEAKER. 



MIDWEST RADIO CORP 

DEFT. CEO- CINCINNATI. OHIO. U. S. K 

l.tMat+d IT20 CMm A Mm, HfrMA A It Mil Utfa 



Ffirit tt'riffnjr to advertisers plrnnc mention Fajwlar Mcohanies 
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Classified ‘Advertisements 

WORLD'S BEST WANT AD MEDIUM 



Advertisements in this section, 35 cents per word, each insertion. minimum IQ wards,, payable in advance 
To be inserted under proper classification in April issue, copy should be in our office February lGth 



ADVERTISING AGENCIES 



I.HAEEN Adrertlslns quickly 4H name. New 
es^y practical plan, No teal bii^K?- Inter- 
fslins bOutlet free. PniMltdt School or 
A'h vrtlslug, -3tiUl Michigan. iJeul. 3133, 

Chi cago. „ 

ADVERTISE; g ll> reach* i fi . U cjU, 0<HI JSun- 
day nnwspaurr readers with St word Hd, 
Neraapatkr and mo ratine rate -guide, Tree. 
Chirauo Union A(*ucj, 2t) West JiMksen, 
dlilriaB, 

.VlivilUTlMK In rural werkllea List* 
free, Mayer Acenry* I2G0 Hartford* El. Louis, 

H tiCftQLirl. . 

Fit EE — New AdufttisETa Eaic Guide, 41 
pa^fii. Includr? everything, ].«mil tal^s, 
B, H, Brtwrt Advertising Asrenty. ltd 15. 

Dwboni, uhlr-ago. 

INCH Dlspbn flilu'tll’.ement r,0 iQigaitlne*, 
y^ar fiil. Wood's Popular Etnlcra, Atlantic 
('tty, (N. J.l 



FDR ADVERTISERS 



::it WflRBS In 30 -yndFate innnlhlLea 
$1.01), Cortdajl Aifrury, ISiist 1-732, San Fran- 
cisco, 

24 WD8. MonOilr Wrttly romhinilhm 
J4.11S. .Msc a line free, Darnell. JacMaon, 
Tcjin, 

aDVKUTISK : 31 Wards In 250 newHUiperi 
$10. Lists free, Advertising iilerrlea Bu- 
ititit, nr,ti lirtxeL Chicago, 

ADVERTISING — 30 Wards, 25 magazines, 
three months (1.20, Jnch display, three 
month* Mailing Bureau. Lawndale. 

California, 



BUSINESS SERVICE 



FREE; Illustrated booklet. *cdva your 
rullKtlsn problems. Adapted Tof every bus- 
lnetB, Astonishing results. Write on busi- 
ness stationery. State Uredltncs AtfOcUtlan* 
II era ]Q:i, Youngstown* Ohio. 

FUR F^rsonal or busine-is purposes, New 
York iddrtsj ij an ad set In you. Fniinpt. 
reliable Itnke Ji.tHl 1 monthly. t ] t^is i ;■ 1 1 »■■ ! 

daily, l New York Mall Service, 15 Turk 

How. 

DELAWARE Chufletit; feea small; Tree 
forma, <’hae, G, Guyer* 90 1 Market SL. 
Vvilrnincton. Del 



ftA LEfi PROMOTION 



ADY Kim SING — Sates promotion caUtrsel 
— NMTipQCf and radio campaigns planned. 
Panning. 125 Rhoads Avenue, t-olumlm;. 0. 

INFORMATION 



RELIABLE Infwnmtlon *ny Ruhj&ri £1.00, 
,V i:i l 1 r I r n n HusEnes? Service, 75 Madison Ave„ 
S! fit Y nftr, 

OLD Age pen slim informal Jon. Enclose 
^ r ;i -I i ! i , .1 uil.cn E.Huiian, Humboldt, Karts. 



AUTQW1QStl.£S 



NOW t Independent springing far your 
Ira tier. Easy to I ml Id from Ford T parts. 
Any width. Any length. Fleor floor. Design 
proven In four years' use. It I u sprints and 
full directions 32.09* C.O.D.. $2. 12 Dept. D, 
Trot wood Trailers, Inc,, Trotvfood, Ohio. 
Headquarters for good trailers and parti. 
Our big new book. Trailer Engineering j I. till. 

CHEVROLET Si i. Automatic, Indlvlilua] 
valve stem lithitrator, on v;ilve cover Quletl 
valves, Imp roves peifos m an.ee. Easily nnrc- 

ttructod. All malertat. strnnHfleil Instruc- 
tions* complete $"J. Prepaid, iKdeurr, 
1144-% Ciiraon. Cincinnati. 

NICKEL Plating outfits* connect to your 
battery. No tanks tried, thousand! In use. 
$;s. tm prepaid. Gunmetal C(X, Avc, J, De- 
catur., 111. 



AUTOMOBILE Haring licit;, Bow to bolkl 
dirt track racer? chainplunship rarer;, fast 
road cars. New, 10 chapter?, inT Hluiln- 
tlons* track records, winning drjrett, contest 
titles, speed. <r rffi F '' balance — Parotid 

Jl-flO. Bay Kuna. Dept. K, MadGonvllJc, 

Clnelnn^U, Ohio', 



A. C. GENERATORS 



TEN Praidlcul and IheApettsRi' ihansf^ 
converting Dodge 12'V. Ford T- A, Chevrolet 
llftco IbY general hrs Into lbll-rj<iO-wgtt ca- 
riactly A.C. generator c. Or into : iiT- 1 L 0- 
It. f. molar or gcm-rulur. Dodge Is 5M-W 
uelf-eiclled. All Ini unO iiouk UUlitrated 
with complete BitUpliflcd End ruction* and 
tlrmlnrs for only fl. Aulopuncr, 4 US -H 
H. Haynr Ate., I'hicago. 



AUTOMOBILE SUPPLIES 



BUILD Your wn Otm|> trailer and save 
money ft. long, fl ft. whte. bleeps four 
Nk -|3i peopje, space for kitchenette. We fur- 
nlsh roundel* id oc print v iletalEfil, Jnclud- 
Iflg (Iron a sic ^peclRcatlvu fur f:“ -Ou. Salis- 
rocllon ftkauifd. Engineering Dent.. Yul-Tei 

Mfg. Go. . 2^03 Nlcpllet. Mlnpcapolls. 

PARTS: I’K, -rriKCf citr*. lrU r k-, tractors. 

Over ten lldu^Dtl rtlaniatsiled. Compile ii»- 
ton, tranunl^ions, icar enda, ciimheN, or 
any part. No ralftlog. Writ# for prSces, 

1 "nit Curls Bwhetlrr Corp,» 11 87 East Main 

direct. Rochester. N. Y. 

Sl-UTT IL FTT>. Jiyj" Lem, focus Sng, siilph. 
lamp, ctuinp. ftutoy. boats, signs. |l,."Hh 4 
r.w fi.iiii. piHitpflld. scharrcL GTiiien 

Ave., New Turk Clly. 



AUTOMOBILE SERVICE EQUIPMENT 



MlUltOMETER pemahrntly *rcu- 

rale. Measures oiu?lde Sl.M). 

Si-naap. LiMirelldd Court, LavreKoit Long 

Is] ami. 

DEMONSTRATORS, CoinprcsF^r, Lr-t 
bench, S-haur battery charge! urr wrldrf. 
Onarajitccd. TtLiI and lerms. ivi'n’s Kijuip- 
i 'it'll! KgcbtJige. Rox illri42. T>oy, Oblu. 



MOTORCYCLES, BICYCLES AND 
SUPPLIES 



SlOTOtlGYULER t New lire* Sfi.fl', 
p-cd lire .4 J^,,i1k. Engine! for alrplaneK. Ice 
, led,, lUoat v Rr.yj' autoiunbile!) iin lo fT’ . 
Pipon,, frames, fork^, cylinder;, niltlriM);, 
ki a n 1 1 1 1 - bars, lank?, wheels. % speed asnem- 
biles, chain?, |3, SO. Wheels fet airplane*, 
<j 0 'i t: ' aulonioblte?, molarryclas Tl.mj. HI* 
cycle? Sll.'th Motor bicycle? SiH.bn. Hike 
Urea NDc. l^gie yemu dn][aTB at Drnlnger 
l J rlee Gutter, RorhctUT, N. Y„ Send 10c for 
tmllclln. 

PARTS; ff-Hid Die for 24 nace catalog, 
]|*t1ng pew and it^ed pvarl? : fipecial prir*i 
on batterlee. chains, carburrtars. iMeilurae- 
t L* r? , oci-,-”urlf , s, frit ill make? nmEoirycle?, 
Itpnta. N- Grand, He-- .Mulnc^, lima. 

NEW' Deal’ f^rwer pricesl Guaranteed 
used Hurky Davidson InotortjTlri. be ,c t imr- 
giilns in the U. H. A. Send (k for new bui- 
ld In. Knuth'a, 21111 W, Fond du Lue. Mil- 
wankee. ffl;, 

MOTORCYCLE S— Direct to ynp at Tock- 
bottem wholesale prices. Rebuilt. roadtct,trd 
mid guaranteed Indians, Harley? , cte, send 
lOo today for "UflrfiHln Bulletin D." Cran- 
dall Hkha Co,, jS« COminonweaRh Avenue, 
Rodort, 

HENDEHSON* Eiceklor, Harley, Indian, 
used parlH, alloy plalons, cataloitue tint! wings 
nln Hk. Ballak, H> 0 N. I2lb, Bt, IjuD. Mo 

JIOTOncYCLB Dirralm. lowest briers, 
bargain ifterl lot elamp T mottuvyrl* tceei- 
sorle*. Urgent line In America, lowest 
prices, Largast moiorcrcli mtll order bnuae 
In (tie United Ptale?. RocheKler Hurley 
Darldxnn Gorpnrttlnn. 139 West Main. St,, 
Hncheyter. N T. 

KFPAl k With goal used ptiti, sire % 
or more, srutc parts needed, m lists. . J. ii. 
Dihl , 34tqi A rrher Av*. L Chicago. l it 

REND i-He For illustrated uved Motorcycle 
catalog. Large *tdfk, Bargains, Indian 
parts. Arcetaorles. Indian Motorcycle Sales, 
Kansas City, Ala. 



BATTERIES 



EDISON storage LiatterD* fik all lynea of 
lighting inkiiM, Hues no and. Odorless. 
Long life, Guaranteed- Generating nlmuts, 
motor bargain?. Free inlere-tinp literature, 
Hawley Smith cnmpauy, 2i Waxhlngton 
Avb.* Dgnlmry. Cuiisi, 



BUILD New lullfrlft from Old. work at 
home. Dally cash ileinand, Thu its and? can 
he put Into aerv he. Send 25c tor furtuula. 
ln?tiui-1 Inn?, catalog of mold? and particular^ 
of Lighting Eleclrulyte which cliflrffes iimne- 
(ilaieiy. Lightning Go.. PU„ St, Paul, 
^ linnr?o(a. 



AVIATION 



MECHANICS And pilot? tsrn *1M to |>00 
a retinih In ttULlon. Till? goccrnnimt 4p- 

prnM‘i] sutiurj] uitl i ruin yuu fur 4in Inlercst- 
3 iik career wlLlcIi rifTcira f[ul:k anJibotiuD with 

good pay. Write Lincoln Flying Hchu.d, SU04 
Alrrraft Htdg. , Ltim-rjln, Nehr. 

L'BED Airplanes (S.“ and UP. Literature 
JPr. FoilcTal Epulpnaen t, .IJe -arp ark, db lo, 

ARMY Air ^nr^H glvea one year free fly- 
ing rthirte, 25'J hours sola flying, salary 
while learning. Send 21k for informal Jon 
Imoklet telling bow to qualify oml apply. 
Federal Rqulpincnt C o.. Deemirlt. Otilca 

THE J.B S, Propeller, Lititz. Fa. Learn 
to know their yqlue. 

FOUR Fwit souvenir aircraft propellers, 
AlnmLnuiu flniab; red pa In Led tips: an at- 
tractive (tan decoration. FI postpaid. Meyer, 
1[>42A Tbalozen, St, Louis. 

HTRKAML1NU Motw jled. Hpecd— thriltsu 
l^iiv built, Blurprlrus $2.00. Mead Olid- 
era, rbkajjo, 

ULAUSY r<4aC, hat rack made from real 
alrtdrinc propeller, highly lacquered. 2 deu- 
ble hook;, aland up floor Enntfel .J3.9j, Warm 
iluitbLy lined leather helmets worth $9.34 
tacrl fired $2.93, Air Transport, Garden 
L'ity. N. Y. 

UHI A I II FLAN KW $134 I'p, Mostly 11- 
cenaed. airwurllty. Tornia, trades, Inntruc- 
tlon. fiend 2fhj for L'»ed. Aircraft Directory* 
Alhcp? r Ohio. 

BETTER Piupellen, EtrlflVi, tt.'U); lien- 
drr.on, Jfi.96; Folds. $9.3S. Hibhl, Ft. 
Worth, Teaat. 



BOATS. OUTBOARD MOTORS* ETC. 



EU'II.D Yqur nwn boat and save fe* using 
our complete ftajoei and iiiglerialg. Tell us 
requirement? and let u- 4auote. Anything 
from a small runabout to a 75 foot cruket, 
work (ii Jsall boat. Day City Boats, 1532 
A da ta? St.. Bav Uity, Mirh. 

MAKE Catn a? i-anoe, blueprinl, 3 Ik. 
Wei ?lm-I*co, IGT., [iettalt, Michig an. 

FORD Propeller?. J. Frit It, LS-52 1V«1- 
take Are , North, Seattle. Wi?h. 

MAKE I2‘ Row boat, blueprint Ibfe. 
Wcesho-U ro. B73. Del ml t. Mi chigan. 

13 FOOT Fla! IkKIoeii rowboat — <romplrlB 
plans 2'f. Free hn;Rhuliding catalog. The 
Iturlderj J5 Mu r ray., street, N r w Yo rk. 

UttOUELLK Its. StuiTIng boxes, gear pumps, 
roudhreKAlciiL couplings, etc. IVui, Baker. 
T'tuul St,. Quincy, Mw, 

MAKE ID' Rowlmat. Hlaeprlnti, 3De. 
W>ediO'Uco. B7$, Detroit, Mich. 

BOATS t! Rulld your own and save Lwo- 
thlrtl? rCKUlftr builder'* eo;t, Choice bf 40 
dolgiK — everything from rowboat? to cruis- 
er*. Our big catalog slmw? them all. Cost; 
tiftiy Ilk. t= ni- 1 today. We also furnish 
klWkh -driven material? for building l!S r Cahtn 
i':nik|h Trailer. TV rile for details. Brooks 
U.-ill Co.. Inc., De[rt. A 20, Hag Inara, Midi. 



ASSEMBLE A Welch h M t. W’ti rurpish 
tlie frame? and machined parts with a?»Cau- 
hling Inftruci lun; for 14 types. Yuu catv 
l.ave the L finest boat aflHfe-t At a fcCCit HArlng, 
Kirnd m Cents fur Hit P4IKC ratilog eiplaiiilng 
1 he Welch SyelChi Of HfllbC Runt liuiltllflg. 
ivelcb i Inal CanpiLivy. 33fi^ Nonb ^3rd 
Street, HHhtUkH. W’Ihc, 



MQ&EU Bn ATS 



"BABY" Si emu plant for mot bet hnat*. 

Circular "c. Anl^n jRuhaboo * Rabway* N, 3. 

PICTURES AND POSTCARDS 



IS FlE.UTJFlTL Nfgbt Tikture* of the 
Wotli'k Fair *1,(9, -Wtnal t'hf'tPEiapb?, 
postcard Mac, Seivert Andrewaon. 9 3d Kirn 
F|., Wlnnetka. Ill, 
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CARTOON I hi G 



CAHTOUMNU Instruction book. Sew 
nhOi ij in method, :ui LeSrumS, I2i illustrations. 
27m portpuld- Lawrence Fubibhtng Ueiupany, 

113 Weat tlHHh Si., Kev Tort. 

A MATE L h Artists^ Cartoonists wntil: fciifr 
for w-urK, 4W rl t-n A-thertlaen Service, 

1 b2 X. Ti rni utwn y , St. Lo ut- \Ehc 

CARTOONING Anc[ HkcfihJng. -31? Intcr- 

fstlnj;, |ii ;li i I i. ;il I'.-schia. tKer tKlft llturtia- 

l mi i^- Si.wj postpaid. Mi Hi, &r Linden 

At-?., Irvington, N, 1, 

CAKTUONfSTb! 20(1 I'rufiisslurtnl tips— 
Complete portfolio— tiQe. CCuiijrnCR'lal !Stii- 

i[j<~n u 111.1113 I i nn Li ! A i-ghuf. CIcrHlldd. Ohio, 

CAUTOfisisn i:«uritVr— :iu icxxorn, wm 

illustrations, iv Ltla sketching paper, pens, 

pencils). *f.O0 rOsttnild. HCOVClI Htudlus. 

lH» bW. irnlLyWmid. I'.iMf. 

AMATEUR Cartoon ism ; Beil your work. 
Write Smith Service. PX1194j Wenatchee. 
IVflBUbtbra. 



CHALK TALKS 



I. Al.' GH Producing program. JI.9Q. rat- 
alar free, ItjkLa, The l artniuiUi. Oshkosh, 

_W B rans In. 

COMIL'S Fur rhaLk talk.) (i.UQ, Sandeiij 
7 Pi ■ SUE. Holllnphum. Wash 



ROOKS AND PERIODICALS 



] ‘ lit: I : — 2 Ui-pngc CaulOKur of more than 
1llb9 McGi-aw- Mill book* roteflFlg ■ri.L-tv 
plume iif automobile wj>rk, aviation, chemical 
cnx Entering, building conrtrurtlrm, highway 
eng lure ring, surveying, sanitary ejijiirmerij'ifi. 
I'ntrtirai ekrtrlrjiy, radiii, iwwcr plant en- 
gineering. Ifliiellinc shop practice, WfrWillk. 
etei Swue tif (hurt? pay ■ ra i >1 ng book* can 
help you, Write for Use Dfc catalogue to 
Frank A, Dkkiuin, MeGnw Hilt lliwk Co,, 
Itl lb IVffi 42nd Street. New Turk. 

ROOK, l.ntlb Cartoons— SI. OR SplendltL 
Curtw nlrt Erugni arm's SLndiijx. _PerirurU. t>. 

I [DC IKS, 1 tonka. Ibipfcx. Nh matter mIiiiI 
you want in the hook line 1 ran 1111 your 
order. If you ciLtmot ISnU. thr books you 
want, let me know today, ril shin them to 
you by p a rt-e] post C-U.D, at publisher's 
nrier, fteiyrl nit order* to Ltr| Bryant, 

iirii Fnai -nth Street, chl-cago. ill. 

OLD — It are ami uruiual books, sol it and 
exchanged. New current bonka and magazines 
jit hirnftln price*. Free catalogue. Thur'a- 
Hook Sen lra;, FM113 Itrysan Bldg., Loa An- 
geles, Cali f. 

”25 LFtiSUNE Irt Hypnotism,” Si.OQ 
noFUnald. J r Tit LI i erg, H D Eighth Ave.. New 
York ('Hr. 



GAMES. ENTERTAINMENTS ANP PLAYS 

CllbK O GUAP — Tbf new fam* eras* ti 

Ihe IluLliWi<5rt3 nun I e eotony. ElSgStly enler- 
tuiotjigr. Sl-IA po it null I for i 1,4111, ChUrelilli. 

1 2 2;H %Y~h 5 1 1 1 1 ^ , Loj Angidea. 

PLaYb, OptKUti. tnu*lruL niuteiHe^ atnl 
mlrvBtrelR, eomedr and talking songs, black- 
face skit i. ■■ in 1 del illc nets, monuloi-if. dlaluga, 
rcrltatiana. Juvenile nleva and fluOas, tnitgirtl 
readltvaa. enEeftalnmetil;!. itiBke-Up KOGfo, 
PaialoK free. T. S, Pm ] non ft C*,. 623 

Wo. Vvabfluh. l>f[it, 1 1 , ffhirajfo. 



MAGIC TRICKS. BOCKS AND 

JOKEtt NDVtLTlLR 



SECRET Catalog and metuberehlp in 
'■.runiut Mtgleittna Club," a be, jton Sj. 

frollywnod, ffttlf. _ 

KEATON'S Mim.- atlnnftl auto joker. W[J| 
Frrenin. fmoke. whittle srnJ shoot. Uoilar 
will brSnjE LtftKen s,a 111 p Ees . AjfetiP wubted. 
Write Tor litforinfltiWi. UlinuLs PlreworitBj 

pt. 

.jOe Tit ark And eatatogue. 1 be. trlwiKKl 
M -,i c L: sliuEi, _ Tib Sherman Avc., New Vi>rk 

Pity. 

JOIN Mapklana Society f SamnlE niiLua- 
Kiiie, Itlr. InternalLnemi Megkiana. Mount 

yitirrl*. 111. 

NEW Magic rata log lir LOP MdJrtnr Magic 
Wlinllri. 1 7H-N. WUilM. mil ugi ). 

TH I i ' K ralalugue. ILluBtrated. ilk"! ' ^ (Juki 

Mat lea I 1 Nei>L_ o I S , { t -diki .sh tv i 

M.villt’ i.' h tiling iUc. ij-nn, lul lieai'h. 

Pent. 3, Je rsey Ci ty. N. 7f. 

L A H(JK Pwf^-BsFnifa] Irutilc raialoffue. 27 fc. 
Po l Men. 320 W. 42m| Wt, . NTw York. 

FREE Magic catalog! South'* lirgart 
line. A nisM- mystify veur friends. )te pap- 
ular, Earn mnEtey. Lyle DOUtfiiiHj tdlation 

A-^, D a I 1 b.R j T er. 

>[ P \GJlj CtlilEHUI, Wonderful knockout 
raplfrirk. lbf. Singer. fj'S, Hanoark, ^^'1MC. 

RADIO SETS AND SUPPLIES 



SHORT Ware gen a, titi. suppilea. Wholo- 

mle rata log 10c. Federal Telegrtpta, Ueor- 
uark. rlnelnnflEi. QhJm 



POREIGN Rrcepllnn. 2-tubc SW (3.0 j, 
free JUerature. Wholesale catalog, lUe. 
Mid -Cun. :ibb, - A Slain. Kansas t'lly. 

liEVOilt T)ONAil\ Ni'w IA[‘i:orer ,r -hurt 
wave cinrivuiter umkrs any radio powerful 
dual -Wave receiver. Only i2.3u! PoBleard 
b| Lug* free liLerature. Him- Hadln. i<b" 

tiran rt Str eet. Ilrnnkly n. N, T. 

ILALIIO. Puctury urine*, ble colored world 
simrt wave map. statiiui Hit?. I wo short 
wav a did itru mi. how In htilld. 3.1a rtr, ll--t r 
catalog, bend 3ll cents coin, M Rarron, 

]|i 7 s 7 Stieet. llnjoklyu. N. 

SHORT, All- Wave reeelser«. kits. lube.’, 
foci wry tri-li'e-i. t'alitlfig U, Itadlo rity J.silhi „ 
suite 121 r. :m Itockefelirr PtiijtJ. New York. 

New York. 

HENHATIONAL ■■ptH-Ht'l It Jilin, " f.2.iHJ, 

* a1 Mogutb J 'T. .N £ I f '>'n -k ci', S Ija ijmhIi I □ . _ I • j . 

I)K.VLK1^. KervLi a men naut agents. Lat- 
est Crusader rnLdget radios Write for 

full pn-rtlfular- Ghli'agO Radio P«-trltnf 
turs, 132ft S. M IcM n.» h ■ f fept. 3S-. C h IrlftO. 

Ml llJ EliNl S'l’Jr Table c^lEIh). 3 lub^s. (If- 
naiuLc. with luhe* tin.lU. Mogul 1 |Cn lI L ei, 

lUll-H RtiUiMi Itrmi. Nev. Y i>rk, 

SI A KM Simple crystal radio. MfLuioLie' 
rryalal and instrurtions, 2'c, rircuSars free, 
SEdumlte, 7722 Fa Li mount StutLon. Kansa.y 
1 ' ] 1 v SI.. _ _ _ 

It.LUlO — S'cry latrst Information ntn'cs* 
I* Hrv fvr plrup-cr tuperaCiun, rmiinteniLnre and 
si'rtjcp In Modern Rudio Practice IraeEudlnit 
Short Wa.tu llerciiera. New 224-pngB- radio 
men's glildo ninv avail side al only £ I .mi. 
SL-nt pos-lpaid op on icceLuf of price or 
ril,It. anywhere In U. S. Popular Jle- 
ehunli - < I'reH*, RutaA £07, 2u1> E. OHaTfu 
st, L Chicago. 



RADIO INSTRUCTION 



It A DIM Knglnaering. hruailrastlng, .r, ta- 
tion and pollec radio, set vicing. iritititlC imd 
Morse tcleamphy taught thnaroughly. All e*- 
]sentcs Imy. Catalog free. Uojlge'ji Institute, 
Antes St. 1 YilpinU, ind. 



NOVELTIES, CURIOS, £TC- 



VOLCANO f>J amend {unrut ' freia to every - 
mm sending Hk- fnrr bti r hargaln rmiif. J > I n- 
inuiiLt lliller. 169-1 RtMgLlwgy. New Yu-rk. 



STAMP COLLECTING 



THE Ulriav*t UulUif— 5>BU mined Inlltd 
i^tatf* Ftaiu]3s H'ciittHlflilUI al Iciisi unc bins, 
dreil different vurleUfs Tfrr 3 tic; 100 different 
French Oulonlca for 3.1c; tfill different H r i t - 
ish CaiunlcF for 3-lc; 106 differ™! South 
American stamps fur 35c; tnid LnuA mixed 
fOKlirn si a 1 ups for 35c. Alt of the above for 
one dollar po-t-palil. Individual items may 
he bought Heparately, Approvals are sent 
ftriinwlng each order. New Englarri Stamp 
Co.. Eslahllihed 131)3, 33-P Bronjfleld Street. 

liintiHi. M a>B. 

1VHITE Far our free 1034 United Stales 
jjrice-llat. 

'Mm ilk .Ni'ii-' ueijj Uoiiars— 20ti dlifcrehT 
French Colonials for li.uu; 21m thfrerent 
Porniguese Color lei feu- fl.Qth; 2 ihj dittL-rt-tit 
lirttlsh Connies fi,r 51, fHn 2mi different a*Iu 
for Sl.dtl; 20(i ilifferant Africa for 5L.1M!| ahn) 
Eiirit but n-ot least 2IU3 dSflfvtent i'nlltil States 
Ft amps far $1.09, Or any romblnrthut cif 
three of khove fon f2,90 post-palil. New Fug- 
land Stamp Co, P KstablLshed INfj.t. .Vi-F 

itrom field Street. Rnston, JUu, 

THE W'prid in a packet — 101 different 
-tamps from 105 different countries. IjiHuiL 
Ing Afrysjdnfa, Afghan: -tan,, Itruiid, Palk- 
tand, Kanrlbar, and others fiom Africa. Asia. 

South Ain erica, West Indies, etc, Mur 

phlet which tells "Huvr iu Mate * Slump 
Collection Properly," together wiih mrr hirjiR 
■hargatai llxl uf albtliiLS, pj-ki'li. xels, elc,, 

oil fw only 2 Uc, tlueen City bUmap Co., 

it. ■oiii 3d. mi i _i l ate s i _ r im-u unit l ohi o. 

THE Beautiful Ryrtl South PuJc xlaiup and 
the imperforate sot Century of Pioitt-e-s wei-e 
not IfruceE for ordinary postal use. Very few 
saw post ai duty, in consettnence these issues 
are inure valuable used tlmn unused- We 
■>fTer all three, very lightly cancel led, auperh 
randlt ion . fur only lth: tn approval ap|i|l- 
canu. fJLohus Stamp Company. 2iik - -ifh 

A vc . . Dept. -1ft. New York . X. Y. 

SELLING Gut ;- -MuJtifarJoui r-tuiLips cat- 
aloging 52. Oil for 23r; 110.90 fur SI. 0(1. 
Trlili'nl Stump CuiHliny, 2'JlJ McKean Avc., 

Unit I move. 

FREE, 2(1 ifTiti-li IHlonlei with appr^ais! 
Wiiti Stamp La., ft 15 Weal Main, iJecatur, 

Illinois. 

LGtrlv I (pi»l-|mius piLi kt-t jrirlcnlliig I'pe 
fttlay i filing horse J airmail, Spanish utrposL 
irliurtglc, and ship ituFiips, only .'k to itp- 
prttvsl appHmntfL Rtnik Stampco, bouth 

l l, ft>ndena.. C aUf. 

MONGOLIA. Gesjrefa. Ik ciitcrs, -1c with 
apprtv*) idUfl’t, Ransom , I3hrj Rout lac. 

.Inn Arbor, M Lch. 



SCARCE AStmaSl and triangle. ReautJful 
Uruguay "fiylua horse' r airmail and *e*ice 
Guatemala IH angle 1*lhaL]csf In the woHdl 
■lire Inc] ni tad Hi oUr hjg packet of (ill differ- 
ent Btainpu front AkulLra, Grand i.iban, 
Venexuel*, RrLlJsli and French Caloiiiei, ete. 
All for 9c to a b'lru'i a I applicanli. Rli; Il- 
lustrated I is la fteu with cadi urder. Wtlli 
today- 3 Myrtle tllim]) Co,, (Likpi,. 60,1. Cmu- 
(ien 4 New Yo r k. 

t ;OM M E'.MGH A Tl YEfi -It) dl ffg rent un-.l 06 
other Canadian only 1 5a or 23 dlffurem fur- 
figti airmails 13o; both packets 2'm. World 
special- 1110 different IKtc; itniO diff, 8.V1 
2CtHl (Uffcrenl $2. .10. Approvn-U viith curii 
ui'dri’. Yletorla blamp ■Company. London, 4, 

i.b m ri'LiL 

FREE! 1.1, H, yck 1 , 5tJc, 51-1H1 postage 
Ilucs leala log ini' 4*0 3 J , and Ju other beau- 
(ia-, far 3c pnstaFc! New flyrd stump fur 
maEl gulng tiy South Pole, 3c. llis^-k rcni r. 
20e. WiUaflUCrk detector, 2r, L'nlled State* 
prlcelhl, Tree! Apisroi ais n- u li each ohier. 
TathaiJL S-t Btupco, (D1S3L West bprioafield. 

Mo xsjfhnsi-tts. 

FiPltElLiN Approvals tiy ojum rtus to re- 
sponsible coJ lectors. Ilfiferejice please., Fa* 

I'llLc , Itox ,132. ■Glcml ale. Cnl lf. 

UL'J^JlB Appiuvula net prices, rtlamps 
r :i (0 3 --h catalogue. EL C, HeuJj. 170 A Tre- 

UtOnl ?lt.. l-toslnn,, .\ | iLsy, 

At ft Mails from Bnzll. Chile, ruiiitimhi' 
Eruadtir, and Mrxiro. nil for only Itlr, with 
irfJir double premium pepnv approvals Ihug- 
r-ess btquuk Service, Fr:mk||n Fark. Hi. 

l-"i l' RETT V ■fiU3teiiiiu.il, Ihc to approval 
applicants, WfHlern St amps, 121 W. 2nd 

j'.t- i Lhvs Aptf clcH 1 C alif, 

lull l/NlTED Stairs idJIFerenth 35c. Sar- 
gent Stamp Blidp, 4t) Monroe, Grand llapitli. 

.Michigan, 

CAlCGS lxtunds — Also onffy linliC’l Slates, 
Uganda. Nlgeicpas-L Cunfh, Nicaragua, 
Monte Carlo, NijiLefounitland. CanHtliL, E! 1 bung I 
— '"countries- cu lienors haven't Blit"— free for 
•1c portage. Hurry! For M»ura. Empire 
jjtanip f'mnpa ny . ]*ept. I'M. T oront o. Cap. 

LLIiLRlA Snake, two culirr I ri angles. ]p 
tiar-ket 33 HLampi. ,jc. Crowder Company. 
_i,arrol3. llall1 rnorr._Md. 

U. S. 52. Ulna Sc with approvati "Arrow 
SlantPF. I'laih behl . N. J . 

U, S. — 59 I'ostggr, 3.1 revenue, ifo cohi* 
metnora lives 25c e*ch. Fred tin ken. (J30 7SdJj 

SI reel , Rn iold yn. N . Y , 

A Lit CM Free^-Kpaces for 4(19U xtanipT! 
2UU11 lElUfllrallons eo buyers uf itii fasc-inatliig 
au-provalB, For information writo F. Stern. 
3t^vi4 Chaunrey St., Long: IriaPd City, S, Y. 

L", S. 100 I> Efferent pusUmc ror title to ap- 
1 1 ro» id applicant^ seudihe refcrrneea, Brlan'o. 

HK2 571 h . liro oklym, N, V, ' 

■"•SHI ALL .Different 25c, J, E Tavlor Se- 
curllv Jtldjg, J _K[. IaihIs, ' 

UNITED Sfutrt inivsion 21e 1 1 > , 3 |hq 
51.110. Minion Go.> 4312 North Racine. 
Chicago, 

7' 1 DIFFERENT Suimpg ni taiog Lng over 
Si. DU" only lllr to approval apjdirunth. 29, HDD 
•3 i ffcrCn t stumps of prices ring lug fimn *ii 
up. All Eti trips guaranteed genuine and ttna 
^clei'ltun oF E , S. i-evehut-x ut 1c unil up, 
Adilrcss F. G, iMelit, iJejit, I23j 7^69 N 
flttlty AT*.. Chicago. 

I'NITED HtatM— llaraalnsl Itctal] imd 
wlmlthaJe. Huber, 7 30 Plymouth llktg., 
Mln nt-apollij, Mlnrt. 

I'NTTTJD Stiles penny Approvals, Raker, 
Hoy 5il. "Yen tu ru . t'allf. _ 

3U L ENKZUEL.A, Chile, etc.. 5e, A[iprov- 
;lK. ^[jiywe lttus Htj m pe p, I 1 leiliti cwt! . _Uii 1 1 f. 

FREE — 25 French Colonies ultb approvalu; 
[lO-tuge lie, Potomac Wlmup Co., 27lift Thlir- 

Imilh Mt . N . IV , Wm ><11 Shgtiiin. [I, I'. 

FI AM Five free io approval nppJ Rants. 
Iter na r d Ka r ah, Afi dd I f Hlvtr. Md. 

FINLAND. 59 Different only 8c to *p- 
iitpval applicants. Kent, Reis H7> BL'ookLi'n, 
Naw York, 

THESHALY, <blagon xrt complete 5c to 
approval aptii Icants, Kelflwln Stinupco, 
Vlnaland. N. J, 

WEIRD Flying fliuuda wLfh 1UU different 
jif. Burke, Bhrldun, Yt. ^ 

STAMPS- Sent on approval, riuci discount. 
I" re 1 1 JierjHmrg. 197 Clratffley Are,, Eiinhuret, 
Ellih o 

TRY Sly apwla] (19,69 stump rallCrtlon 
rri'in any I'OUPtry lliat Job name. Hawthorne 
S I amp Kachan go, P. O. Ror I>, llawlllORW, 

169 DIFFERENT U. S, im-ludlnif rolh- 
nteliis, blrOntenr, uirr, 4-3eJ 30(1 different 
rorclcn; liflc. Approval f, Froam, 212ii Van- 
(mi uver, _San _1> I rgo L Cal If. 

I’ll t El s Stamps fnt«]H>glnf (2,06t 3c 
|m-[inre. 'S.it} U. S, revenues— 25c l Vgji- 
voorhls, TfvnduLan, Fenoa. 
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1*IST$, Appronatg, and “ft different Af- 
rica, j Tk 1 , A Rian, Angalo, I ml 

THE Ljueerosl stamps 1 Special pa^k ul In- 
cludes largos t airmail, amallcA Rarup ifHMdlr 
scarrc triangle, Japanese eartbctu Hkc. W^ird 
Afghanistan, MiL'Lriliukn. itiiinv others, 10 

cents to approval lepl'II 1 ants-. It. M. Bl*mp 
Go., ltni ] 1 JF* Fort Chester, N. Y. 

JUft ALL Different., catalogue inr (ft. .“ift 
for jftiir KliuiSy St a nip Company, Georgia- 

v|»e, 11- t- 

!UJ MIXED Airmail OotaiLi k L<n xtsiima 

( 1 . inn. Ovlilio M onray - ItogoL h * ( 'oluin bla, 

RE ARC E Indo-China and I’trtW a!f- 
rnslla ; pocket album. hinges., watermark de- 
tector, and: big packet stamps, only 5c to 
.Mi provs t appl leant a_ Fenny Stamp Cs. F 

Maryl and. Glendale^ Calif. 

FKEEr Ezchingo Mat. liiterrmtlflrwL wltli 
llfift a tamps Jft cts ur fare 29 eG. 

WchollmcjAT, Ilux 155, Luffartsat, LStuftklyn, 

NiwTodL 

FREE Unusual ast u.±i • | ■ . Bla- nickel 5 1 ; to 
;i [i p rov ;i 1 applicants. Happy Hours Etiantp 
rn.. Id 12 W, Cuiliarrasj Colorado Springs 

f Plor-ailo. 

5ut) U. H. 12c. 2 '51 l-iulacd 1'Je. ^ic ap- 
pr o val s._ D ane er,_M Hn sfteld. Ulilu. 

JU0 DIFFERENT Stamps HI". approval 
applicants only. Kltchel. 1 H I Silme. Cleve- 
land. G fotn . 

BCAIUJK Jitfljitpns U cal. Iliown. 122 

Cranford, Linden,, X. .1. ’ 

l ij.j DIFFERENT, Including Cuncsi, 
Ubangi, Hyderabad, Trsvi.nPftrB, In-ini.. etc.,, 
ic La approval applicant^. Extra Fid Or Ini 
sat fra# It you acrid today. II. Hunzlkpier, 

Jordan, Minn, 

50 FINE Mtaiupi. aErntuEL^, coimtHmiora- 
llvegp new Dane*. Ext l- pi L ucluD value. Iftc 
wRli g pprsvc* la , Green .iL- Fu. , Xon voi-id. 1). 
21ft FOREIGN (lanmnirnt mialuru Hoc, 

r Mpn i ar, 15 r r :5 k pox , Cine Inn a iL _J Rdo 

15 UBUOUA^ or- To approval applicants. 
HtlMl. JlnX-lEW, Siinj -1 Fall* S. L) 

UNITED ttlalesl British Golan tea l Uij ; 
Hlkppuht.it Ilex 111. Minneapolis, Ml mi. 

CANAlJA, 55 DUT U\v. ao in'll. 2'<C. 1 1113 
dill. IL75; Id Newfoundland HR, 190 Itrii- 
lah Colonies 15c. Ll;l 5c nml Id, parketj 
free. Westminster Stamp Company, iiQ'ift. 
Lani'lcm, Ra nat la. 

THLtKE Trianulr ait inwii* Itm 1«> serious 
a i.i I if uv a. | applkanti. Turner. Hot HAH, 
Wan Antonin. Tet m . 

FEW S V A pprOi till. llULl SiLtlsfy- Nell 
fironljcTU, Hhh 514] -I 1 . Piiilmial uhia. Pa, 

25 BUrriW II Colon I ala \ic with approvals 
P-teh- iHe ar, JIhit I17Q, l.b-ui .tita i' lins. t'fl l lf. 
FltRMELMS Wirli amir oval*. Ja poat^ue. 

ITamUj jtnwen. Fort Tloslcr, Imi -it 

>:XTUauUI>LNAUY SLOP Packet fire. 
Scarce United StJtaa staiups. Scud 25c. 
Iti^bL-rt I.ce, Sher id an L A rk. 

Mft DIFFERENT, Including trlJiis^; d 
cents, to unptwal applicants, lloyal Siani|y 

Cittiui?erty. Ftiiortown, Iko ns. 

UYtlU Plate number Idts'ks of six. mint 
— thirty cent* ea-i'h. Four different iiundurw 
flTailahla. I’urtirctid, lift Nass4U. Num Turk 

City, 

SOD LUFF BURNT iDc. Die 0|V|vrov- 

■3a. C avgrt HLb ni :n. ::n Sratr. ilwliMifr, N. V. 

Fit BE I - 1 Cn Itcvh "xi-j* n-v ?-l i n a au i i". 

PaatauB St. Superior Stin'iEpi-o. Palms. Lna 

■tuarlts. C*Hf. 

MAONlFLRK, HtcK-k luxik. stamp album, 
lilmic.J, watcrniark detccEDr. lverToraLion gauge, 
rirt] j ImetTHf scale, pocket ii'arce slajupi. Price 
5c uJlIi approvals. Atlas tviaunp House, (;«]- 
ytr fity, 1'i l lf. 

SCARCE Paraguay. -Uraf ^C|iprEln airmail 
trianirlc, prtrkcL iill?eiui, xvHter:iuirk detectot, 
packet sfanjps from Africa, Asia. Canada, 
t^uul ll Aibnifjca, etc,. He tvi approval amill- 
cants. Ulctldule Klamp Cex. HElSl' IJmJeu 

Ave, , filcnelale. Calif, 

It A RE Turkey ncLuBonal- tPnly eight aided 
stamp in the world lurl tided in H aurprLo 
packet" only I Or with over startling dcubLo 
prciuJum approvals. Bargain Wlanip ScirLcc, 

Ov nirtl t _Ca llf. 

PH Eli — 5o Hid Ktauipa. ApproLala If tv a til- 
ed, Album 3c. lEuliard, 415 TrcmonL. llos- 

l oh, 

1X3 VT’T-- Land of Hue Pharaohs, pyramids, 
inunnuici. 25 <nifcreni (lamp* this [iJicrest. 
Sng. wfielenl muniry — onLy me to approval 
applicants only. Anther tvlainpco, Huther- 

ford. N, J. 

Slid DIFFLUENT Htaiutts, ti-Lajigie, air- 
mail, etc., J he. It. 11. rUniJi. SOD W, 
Fruu th, Los Aneetcs. Calif. 

11109 DIFFERENT BUlMpa S5c— 50ft, 49r— 
ItDQ, lEOi: ; *J^it panikrts, single* ami seta. 
John flTuf, 1H. i Ei Drin (t Pltf(. New York . _ _ 
EARN Cash — H e am pa, Sell my picket 

PuSibIb-— A pproval iMMiki. Ellison, 2^11 West 
ILth Strccl, Braeklyp, N, Y. 



lSltf LOM It A 111) Y - TBNETI A, Uorea. 

Mariruvtcrilcr. Afebanlatan, Surinam, Alkik- 
he rin, gctiuihy ] laden, ami S' L". S.— -Ahao- 
luti'h- free In approval applicants anclDairte 
5c Eftflastt Vi kins Stamp Co.. Svhccpshcad 

Ha v rtutllnn, t l Tfr'klyn. N. Y. 

ill'Etii tJouLLnemejatlve and 54 different 
IT, ri, Sm lulling early Issues, high valuta, 
ciinuueuiftralli ca. aLnnall, envelopes, special 
ilcliirrV, p'^t-'gu tlue ami reycnucs catalogs 
ing ov-yr >1 5c, All f«ir 7c to approval appli- 
i ants, rUu Ai-jicd ptli-clint free. Curlian 

Hi a mu Up,. Held P. fllnuccHter. 5l asa. 

ILLCHTHATEIJ V- H- Hat, price 5Uc, 
large cotiiplcle I'. H, piUii I hit free, Wlanley 

ftihl-Njn*. Ilg]' I'ark Row, N. Y. 

BRITISH Ami French Colonies, 5ft differ' 
1'itL 5c with appiofvata. JlmLoiv Co., I help- 

Bi-Li, N. ,L 

THIS Ad worth ihlc. If you'sejnl for onr 
approval and buy riJic wtittb ut iimre — large 
■ielCftlM Evf U. anti foreign — reasonable 
prices. Morton Stamp Co., 1121 Olive, 

St. Lou la. Mo, 

PACKET Hcautirul ‘ pictorial ataiani. 

hinges, lists. 3? imi^nkc. appruvy] epplicatits. 
Jlarrcy Tccple. IJeralU-r. Ihd, 

Filkir — jl.llll 1‘- H. postage Lincoln me- 
morial free. If you write fnsr our iHS Page U- 
l use rated price- Uil of If- S, and foreign 
stamps, a I an Hue stalhps Oh approval. 
New lluastuan Stamp Co.. 1122 Pine Ht-„ 

St,_ fvou h. Mo . 

FILER!!! IS Pictorial etampa. Postage 

fic. llolierts. 9 (HP Fourth, Baycity, Mich, 
ILLUSTRATED ' Albino bolding HJ'Kl 
staciipa to ippreial apiklinViiti 2 Or. Swap 

Staiopa. Sti5 S wan, Du nkirk. N"e*_Y_*rH, 

SCahcK Ken pel In and triangle. Fauiuus 
Ruusia Kennel In stamp and beautiful Lith- 
uania airmail triangle; also big pai'kct of ~‘i 
different si am ns iucUnling Azerbaijan h-i' 
value 20c>. Epirus, Dhopal, etc, and H'n-- 
trated lists — fill Tor "io to approval aph35- 
cruttel World- VVide ^laiup Oft,, Uul fl-90, 

Qlnrlen. New Y ork. 

STAilPW. 2llU lllffeient, ctUai.igue owr 
St.'M, end ratal ague, lUe. Noiman Shultz. 

Nalr Lake. T r lah. 

FREE Dollar packet to- one cent approval 
■Hid Iran Is. Harlan, 5597 K. MaxshflrliJ Avt, 

llpicegn, TIMnvils. 

M A M .Ml Ci'l I Myjtcry packet uf rare mb nips 
for only the to serious approval applicants. 

n 1.10 v:itii>hl«i flee nremlUlilH With ei-ety Nfc- 

terllon afterward. Our staious are better ami 
mtr service is different. Falr-plaV St hi rip 
Karvlee, 1215 Browning DBd.. Loa An* Hex, 

f-IlifnrfiU. 

UNITED ytflL-o-- alampa— 10 different with 
price] 1st 10c. Eeidontwrg, Ilaroda. Mich, 

RARE COINS 



FREE! — Foreign cnin, banknote, and lat,:e 
Illustrated catu catalogue, — 3 e po>t ago. Sou- 
venir California gvld. uuarter size Stic; Vi 
^|35c ohc; by Hi U5H Round or iictanan. ret 
i*r i'bHi *1,50! lowest prices Irv America I 
Talhuni Colnco. West RpHnjirte]i], \fanK- 

ANCIENT Eskltnu money, alio good Aiiie*- 
|c:to half dim* arui cat a lug 15o. Gcp. Beat, 
Cedar R.q[i|i!a, l «, 

IT To £]. '.HO i : Hell for certain Indian bead 
pennirs, -‘tend dime for ILst uf these viantiid- 
Cn i n : Shins . "In." KprLngMHd. Mu 

ULi’j Mu-neV wanted. Will pay JToOii for 
3 HU 1 dime. H. ini ni, *r>o.i)n n>r 1015 ], i burly 
head nickel (not buffalo J, Bl^ prcjnliuhs 
paid for all rai-e coins. Send L: f^r large 
coin folder. May mean niud-i prultt tu you, 
KinmLi-a et lr CQ-. DevR. if, Ft. lYnr th Tex. 

29 NICELY Assorted coins 2.1c, Lhkleluin' 
IMH Qrandi Kansas t ity, M o. 

L^i DIFFERENT I : I ri l-'.- * ,| .rtrn t{ 

fjfte. Coin Exchange. |tux 2ftr.l. Kansas City, 
Missouri. 

If IGHEHT ITicca paid f..r Indian head 
Pennies Ki-ntl dime fur list of those wanted, 
I'liln R I mwi H E. -UU- 1 1 , Otta Wj ,111. 

l-'REE ISiirgaln list. Walter F, Alljtytr, 
Box 192 . New ark, J. 

BBT Brolit and plCanire in rollcitLog old 
coins. Hi-nd 10c for Eaj-ge [Rustratftl coin 
catalog. You'll he delighted wlch It, Send 
for it right nenv. R. Mai ^Eciil. NhnilS- 
matlst. Mchl Rldg., Dept. P, Fort Wurth. 
Tct. I. Hr rest Rare Coin Firm In I in? r. H. 

UNITED Rtatet. Large tent, Iwo-cent 
bronze, three-cent tnlckel and Iftraain lLt, 
21c. Thirteen dates large re nig, Jl.oil. 
ffenrao P. Gci-(Rn. Augusta, M a I ne. 

SI TO $50o Each paid For old coins. 
Many very valuable. Keep all old money. 
Get polled. Send 1ft cents for illustrated 

coin value book. 'lift. Ouirautced prices. 
We buy and tell. Coin Ezcbango, Dpi 5. 
Le Rov, N. Y. 



7 DIFFERENT Coins, 11 bills and eata- 
!oa, 3-lc, Crntmcr't, 1112 Homeraet. Balii- 
mure, Alary land. 



CALIFORNIA O-old quarter size, 27e; 
size. .Vic; dc piece and cats log no. lUe. Not- 
iijib ^h til tz. H al l Lake- , t’tah, 

UNITED Slates white "cent And’ bargain 
Helltny price list 10c. Arc?, Bol 4 S3, Musko- 
gee. tlkla. 



CAMERAS AND PHOTO FINISHING 



COMPLETE Htocli of new ami used *»- 
mesEk and ltiipurthd Still cameras, movie 
cameras, icnxex. a^essflries, supplies and op- 
tical gocuU at money saving prices. All listed 
In our now bargain bonk jusL off tlic pnfiix, 
Sent free. Write Central Camera (>., Slhi 
Soulh tYabash Avo. , Dept, PJI-1H, L'tLlcagu, 

Illinois. ^ 

llt>LL^ [Ifvelupd —Eight guaranteed Nu- 
ll orvter prlnix, trtia Nn-hwrdcr enlargements, 
2.1c t'oEu. I riant Snapshots, Inc., Dept, A, 

Green BftV. Win e. 

CULUftED Eolargcmvut of bext ncsatlve 
w 113a euch him, 21c, LlCfUlt Klim t'uin- 

■ an y. IraCrossc. Wlx., 

FILM* Developed, primed and 2 cw- 
targoinenta 21c. Hcprlntu Itc each. (J hfautl- 
Ful enlargements 21c. iVork guaranteed 
against fulift*. Rapid Film Servlet, Unlfth- 

vjRc. Mo, 

ROLLS DbvoIoivckI. Two beautiful ih)ub|c- 
weigbt profeatlxna L eolargcmonta uPd Jf 
EuarantMd Never Fade Perfect Tunn iHrlnts. 
I|1c Hglti, Rays Photo Service, LaGrfttae, 

Wjxennxln, 

FREE Preuilhui— RftlL deialotHHl and S 
liprvlEr prinla. 21c, 111 border reprints, *5e, 

!! 5x7 nuio-fuvTia CftlirfEenienta 51c. The 
Quar lrr Flttidi crx, Dept, ft, Kl rktvlllc. Mo, 
TWO t’rvjtsL atlple cnlartcmenti free wILlj 
rirxt roll 2 jc. lTotoubop," 4112-J Otlslf, 

rblrago. 

FILMS Dove lotted le. Prints 2c t-aL-h, 
l.afTO^- e Film Works, LaiTnaaf, Wla. 

FILMS llo V eloped, itl prints tlnishcd aud 
free enlargement coupon 51c. Rcurluts 2c 

each, Rummera, Tn loncllla. 5Io. 

U.R.S. Fruiddor, Without Ihftlftr (T.nti : 

lftliun. IftlJ ft. films. S3, (JO, lliiiry’iv Cariser# 

^hop. XI 7 W. Iftth Srrret. New Yorir.. 

SKtAj ii-Liip hIiols, $1 to £5 each. Twenty 
lessojjs WHh market* it.ftU. Or sell news 
it cm a Iff ncwaliAper*. Specl-al jpurtiallstie 
course SI. 0ft, Rill sfactlon guaranteed. As- 
b delated Managcn»e&L iTqtl Hanicmi, Phlla- 

r h-lp blw. Pu . , 

TRIAL Offer, Roll dcvclopevl ami ■! prinla 
Reprinta Ac ear-h. ReautLful UMnch 
f n largeiivent 51c, Yuan a Pholu Fervke, 

4(31 Rertha Rt., Albany, X, Y. , 

ROLLS tleveloped, 2 guaranteed prints 
each htCatlv-e, enlargement coupon 21c. 1x7 

nilargcflitrit 1 be, :i-21c. Wonder Photo 

Service . OsItaUMkia. Iowa. 

PHOTOS B'Uhout plates or lllnix, Simple. 
In Expensive. 35.lift, Informa^m. lfift, Phntp- 

ettr. Da vcppurl. ]nvt‘a. 

DEVELOP Own films, prints. Instruc- 
jjpns 21c^ Fred Oarttrntfr, )L*llx.. Taxa*. 

KODAK Pin urea enlarged. -1x7 10c. 5 fur 
25c, Cain. Sen 1 1 negative hint. Stanley 

St mile, ]>ea M olnea, Iowa, 

MAKE Money In photography, Learn 
quickly at home, iipare or full tlma. New 
plan. Nothing like It. Experience unrn^Tx- 
sary. American SehsjuL of rbpRigraphy , DCpt. 
iMIl. :il tn] Michigan Avenue. OhR-iign. 

JtOLLH, Developed, printed. 2 -1c. Mall 
ynur rlliLis to the biggest and best. Rolls 
developed and 3. gaod prints Kuarantrrd plus 
free sx. 1 ft enlargement csiupun pniy 23e, !tc- 
^rinti (ini - size ;?c each. Gcp pert SElhILox, 
Deni I :;n, fte s .Moi i tes, Iowa. 51 ember N It A . 

FILMS Derriopcd 5c per roll; prints -'ft 
each. Ask f :r apcclal bar stain list. Roapuko 
Rhiitff FinlaJiint; L'ojnpany, 161 Dell Avc., 
Hoa mAa, Vi, 

Y Ol R Fsontlie keilak Pictures enlarged, 
sst^e pxf. Ibr, TtiJee fisr quarter, coin. 
Send best negatives (lHntl today. Address 
Danner Pilot- > Lab.. Enlarging Dept. ft. 
Dr-i Moines, Iowa. 

INCOME Fmiv> vour raanofit Ipsieait isf ct- 
penso. Lop rest home (-mine teaches you ta 
mate photographs for magazines, newspapers-, 
adveitiacra. Trcmendoiis demand. Earn good 
iSLDncy wherever you live. Free book. T'nl- 
verFiil PhofaFraphera* Dept. 10-1,, 10 AYcst 
f:::rd S- . N,- w Yo rk 

HAVE You a earner a f Write for free 
sample (if our big majtazlpc, a bowing how 
lo jnako huttcr picture ;i:lM i- urn nmncy, 
American l'tiutograishy. tld ramt-ra House, 
Rtiston, 37, Miss. 



MUTION PLCTUPlEa AND SOUND- 
EQUIPMENT 



lUBGvINS, Used thewlre prH>icrtcrs. 

part a an 0 Pdhaads, turntables, nmul Ifl-oi-s. , 
hurpH. L'aUlog ibaU-ei H.o.w. Cum., foiift 
Dnuftvty, New Yott, 































POPULAR MECHANICS ADVERTISING SECTION 



27 A 



DEYRT Projector 17.49; ftanera (3-T&: 
Stewart Warner caunera 5 1 s. 4 r? : ium ?i,2-i: 
nli3i.il 31.43; camera reels 21k; cans 
[treiiiaiilint exposure scii? ter F3.79: reel* 38r] 
cement 2i Ic- : aperture brush 1 "pi: j flint cleaner 
li'H ; tiiLLccr 95c; lirltj 2 -jc; nvintkl PlOUJil- 
i-ij ?ri.29; V trier “Turret" camera 1 1 03, (ME 3 
prodcriflr (“Q.-Hje rt^H pn-Qj ector Jj 1 i | j ! 
r&mfri 359.95! Kustman "K" projertnr 
fill, .‘lit; humidifier 30e; IMmJij— Movie t uru^ra 
yr^c : Swnario t$5c; Making Aluv-Jes (LIST; 
Making Tittc* a5r; roller trailed acreeiH 
39"xt0" $.4 .USH: : 3»"i^3" S9.3.1; Kastman 

model ”A <J camera (35.90, I'arU. tarrying 
CIMf, bulbs, Litlen, lenses, Rrcesaerlca, 
National Ktlmt -H4 Ui«e| Llhrsjy. Wnt m 
rata lags. membership free. Mugiill j-t-ron . . 

f P L 1 .1 lEorioii HiUftiL. Vert ritr. 

HASS. ItarguLn heuibjiiuftfrri will hal-« you 
fiver 50'T- nn a liranri tic'*.' 1*9 ft. rsnaclty 
Stewart -Warner 19 mm. (linti™ picture entfl- 
era, four speed fitriwJtflj,- slow motion, long 
running Breed. illf*rt sight finder* with via- 
tETiffEhur rase. Each ("iirmra is brand nM and 
guaranteed. PrEr-e 322,75. Order yours uti a 
mono hack basil. Dupant Mono film, IDO ft. 
rocrsiblc. ftr9 developing* *71.50. 1 M liar- 
Falrtgranl No, 212 is ready. Hundreds of 
other bargain*. Write In Value H cacti inaf- 
leis. Ba-cv Camera Company. Itg IY\ ilmJl- 

yon. Ft., Chi c ago, ill. „ 

SI *259 FOR" UrlBLoal photoplay story. 
Otic sales department iflld unknown autlior'a 
tirat- story fur shove amount. W® revise 
copyright and submit tu snuillus storied Lfr 
EalkEng picture*, ISdhif IWMtfrd Jn the heart 
nf hide ion picture industry we know produc- 
t Ion requirements, E*t*tHlihed 1917. Fra; 
booklet IfnL^ersal Ktftuario Company, 300 
Meyer Bldg.. Western and Sierra Vista, 

I foil I wood, Gal If. 

KIL hJ K. Ibnaui. Si-peli Uargairi lint*. Film* 
UfHr up. Haim Mucin, Bw fi'h Em stun, E'a. 

isahgaTE LLts lei Hoffman Film aerv- 
Irt. 57 Urmd. Albany. N. Y. 

I) I ME JtrlhhS Ell it catalogue 1 Ilium. Jilin-!, 
hind two '“end' 1 titles. East In Films, Dept, 

11. Galesburg- 111. 

ltnm FEET 3rnnni (.75, Talkies. tfnvii,rese. 

m Womlrllff bake. N. J. ^__ 

10-35MM FILM Bargain*. List 3c. 

Edg e worth. Rent 155. Blue laloiut* Ml. _ 

wbltLir.s Oreateit "l-aaslon Flay" lfl 
MM. \ n*w ? !> reel*. Kent nr purrhase. Write 
HUMfliM FJJja Co. r 37 ClMirclt Street* 

ltpglon. ^tn-ss. 

LEARN Motion pLriurc lin'iiirc buaintii 
OaialoE. Tlteat-re IndEStutc, >Apnira. N. Y. 

BUSINESS OPPORTUNITIES 



> t OLD M.iblnp: MarUleiiluir, We leach 

ntlliherlte 1 flexible mulct iiiukinfit. Frarikitl 
mold matin!! LL*lm: vioml, H'crucmt. m^lal, 

M. i lik lined wLtlb Cellolci produce beantirul 
j'ait*. .Mnrblclitc Inlcriur and tktcrl&lr wurit; 
rn^eUles. t'nrjrrrtr Eiurisl vaulls. garden 
furniture, cement hlorks ticnnctlrally *rickd 
ji rerent litff h h It - 1 Enlti r . chrehlti R. Walft- 
tH-nrif, Rtatn-prcjorL Mali 6 PurcltleJ. iiblO' 
tops, floor*, panels r Hre-pJafva of llijoLd 
marble. Verd- Antique WlthlA fw Store- 
fronts. l>3ntr 3d[P(i-- assorted ^aconlea. LLl- 
rratU rt. Cog g ll ln-tH.cn ■■■ Hu b, Mlrb. 

WANTED Fa finer to pay patent fee en 
valaabtc lnvrntlond, Unlf Internl. Sctirlelicr. 
Naahrille. 111. r 

F 111! E MopkleL ilrirrilui 117 plana for mak- 
ing Cm-si no week tv: in 1 10:00 or offlei; busi- 
ness of >wr own, Elite Company, 314 Grand 
Stral, New Turk. 

MAILING ReriEtarlea wanted Eip-erlcnce 
unnefcsdary, 1’on.t ra rt ™drt alls* 3c potHaite. 
Naffal KoLorprisei, 1112D Olicc, Indianapolis, 

I in liana. 

PATENT Your Idea. Other men bars read 
and preflte-i! by our free book, “Haw to Ob- 
tain 1 Pitenl." Fully esp tains many Snlcr- 
fiLlnj; paints to inventora and i! Lustra tea 
Important meetianicil and electrical princi- 
ples. With IhjoK wC icl * 0 sCnrl free “BMfird 
of Invention" form. I'rtinpl hcn'tre. rcasoU- 
■bio fees. dcfetrrHj p^ynienlS. Ihlrty-flte yeara 
experience. Avoid risk of ctoiJV Write 1m- 
jnediately to; Victor J. E l tn-c It- Fo... Ileflls- 
ttnd latent Attorneys. Btl 1 -<J VJctuv llnUil- 
tpg, Waslulngtion, II. t 1 , 

BIG Muncy grawinp mu ‘kifmin s. Cellar, 
Idle places. Supplier furnlsbed. Free batik. 
Mushroom Growers Association. 431 -HX N. 
rink. OhEciLgo. 

HiG iTnney for you. Make. ten. pr Lining 
cuts, Tremendous market, Leufn quli kly, 
imiaxintlv eiw copyrighted process. Write 
for tree specimens. Ilughea Ftodaotf, 4b Mt- 
ami. Terrace I "ark, Ohio. 

S* FA Ilk! nme 8 wotks or ilturc. DlAlo 
Rogrrs, TaylurTlflc. Ill, 

CASH Income dally resllvcring in Errors at 
borne- Kept* ting suloparts, tableware, etc. 
Outfit fumEabed. Write Sprinkle. Plater, 
137, Marlon, Ind. 



SUCCEED With yaar flioduflta. FarmuEaa, 
I'Tttc-eaae#. Amlythml service. Gala Lor free. 

It. Tiin-gl.v f'P, , W ' .i-chip gl on. U. t .1, 

Mi'JN — j,njuy the ratafnrti of lire. Lcl us 
show - you how lt> fit louTirif for n bifih sal- 
urird powlllon- For free particular:’ wrltu 
today, Hughes Products* 1 Rugby Avenue. 

Tenure Park. O hio. 

FLUOR- SEN VICE Salesmen needed Wax 
floors, refit marhlbes. aell Paste, tutu id ami 
r-rif- polishing war. on market ten years. 
Durham Company, 9 Rrboihi Htreet, Dfe 

Moines . 1 m u, 

Sh'Ai'l'TltS' — Hohlileits' monthly newspa- 
per. Year's auhscriulliffl atid 2 - wot J. Ha ill 1 
ml, 50e, No hLaiiiE>s, HainpEC lbe. The 

irivapper, I-ow rj t 'ity. Mo . 

MAKI'i AniJ sell, autniuatlc umlerrecd cull 
stokcru, PAarytlLliijf furnished, iium.lV]n:in 
can iisoendde. Gout ill. Preliminary dr*w- 
ipb' s 5IH- Sciajqe Slokt-r IVl. Hlchinunil . A' a. 
CAH11 Fur ana re or full I line. No ranvais- 

5 n g. Gintlss. Bergman. Ar kanss'.. 

[, 1 1J 1.1 1 > ,\[an>Je--Anymie Can make. 
lSrPstLEfii, sprayed or molded, Hubberlaatlf, 
FyraloEiI molds I CompusIUon flouring. Pin 
monry making these! Particular* file. 

Rabid fttfrvlca. Eilfl'aciUville. 113, 

VlilOLfcW.Vl*E Catalog, hooks, special tics, 
34 nag ey IIqiilc Turin. ■■ tries, lrvinglup. Nchr. 

PROFITS On your own go Make, aril 
Ihcia. Ouarantcod formulas. Special prices, 
leads. Catalogs free. UIbwn. Chemist, 

)5l>-1703 N. IIhcIuc. t L |ii f ';m o- 

NUW, Maintain wareiimLxe. ruifthwesicrn 
dhtrihuEinn, half rust. Write- Warehousing, 

Hrl-l Hayless Are., H t._ Fatil; 

Hb'ALTil Minerals life's nutslandinS o;^ 
IHurt unity. Treiuemloo- 1 1 Inna ml. cnonsious 
profits. Formula und ijistruitlaaid (L.0-0. 

jdke, WmtlBM, Mfcs s, 

MAKE Prodm-is y purse tf. Tested furrnu- 
1 Ih. ratafog fcee. <4 rim, t e ad J,alioratuTy, 

Kilwartlxvllle. lit. 

Jri,ATE Aulo parts, tableware, musical in- 
strunienti. Hijnple portable outfits — Indmc- 
tlpiu. MeLaleraft, 513 Loud err rum R-uUUink. 
jit, fjals, Mo. 

MAKE Artificial Inarble. glaifri] tiles, np 
[wlishing. uncanny. Tihktfl|k. hnohendi. 
itorjr.s, w]jclr=tnFiei. iPCXpOBShe. Iiard. enam- 
els wood. Rubber moulds for exquisite nu^ - 
eltlen. S^core! eruicnl pnwCsses. Colorful 
samples free. (Bo. Calif, huslucss reserved,) 
Jdlm A. Fayn, 915 Grandu V|*(u Avenue. 

Loj AngplES-_ J'al if. 

BAIMMINB— Calni Tiumjl outfit, gaiollna 
enuine jfrive. forms— li ial. ifclinlclr Faint. 

H[>raV Fficbunge, Mux Mlllil. Trpy, 0 1 1_1 o. 

,MA|L Grder buslnesa Is your opportouLty, 
Many began small, now earn thau-sandE 
yearly, No pemnal (ntitl, HoundlesH r?p- 
pnrlun tiles. Have had over 39 years experi- 
ence; will help you succeed- Send 2 jc foe 
uduaide iKjoklct*. none free. B, Rvenlser. 

E57 Soulb 5 \ it, Philadelph ia. 

OJltklt — Huw tu keep 1L s^ve^t ami make 
<1 loegar quickly, catalog of elder and ampe 
presses and supplies free. Fnlncr Urn,, 

Cns.Ceb, ronn. 

A I III ME Business. Sell product* made In 
your pwp kitchen oil kltriicn stove. Mc.mp 
firings detail R. Jia renting Etta., LonivElk, 

I^mlslaria. 

,mn (TONEY Making plaits. V vmtTi tn K 
cmiiplete, guaranteed* il.OT, HalbpJe 10ft. 

Windsor, fHI 9__L l ncoln t I>e hvC r. Cnlo, 

FlLOTOH Without neffltlves. Enlarge- 
ments. FUnE, Instructions 31,50. Folokraft. 
Logan, Utah. 

PI, AS TEX Industries offers industrious 
man an opportunity to start a h-usfncsj nf 
thrir wvn. manufacturing art eooiIs. novrl- 
tiOS. souvenirs, etc,, in PEantox and martiLB 
F:riirrttlH3fj- !k 3 material makea $1 artleUe*. 
Rubber moulds furnlxhed far speed: prmluc- 
flofi, Kmatl Investment bring a bl£ retumt, 
You are :u*L In time for big I9U4 busincsB 
now start! 111 :. Write fur Interesting hookiel 
1 11 ailed free. Flu Acs InduslTlex* i>ept. A, 
1035 AYaihlngtnn Ave.* New York. 

SELL Bj mall — New fast selling nier- 
ehamlisa, circular-* supplied, write. fSupeclor 
Hpec Laities, Springfield, III. 

tU'KRATH a clipping bureau: complete 
int-trurtiuns far quarter General Hales 
Agency* Has 7-1 1, Station F, TomnlO, Cab. 

31 STARTS Your own businesp. Indexing 
telephone books. 3 cnntplele sets-^full in- 
Rtructlonfl fl. Melun Dlxtrlbutors, 305 
Fourth Ave.* New York. 

J5 TO |50 Weeklir Qtuw fancy "WhUe 
diiMfl*" muahnnsins in CEllgr ar shed. Free 
tmiHiiroom Look tells how. American Mush- 
room Industries, Ltd.* Dept. 45S., Toronto, 

Out. 

C IT A RT ERS ; I Telawa rr : be* t , rhv*|W4 1 ; 
fine fonaB. Colonial Charier Co., AYllming- 
Ion* DeL 



MAGIC Liquid. — Something hiw. Wonrfcr- 
fijil niunrymker, FartLculara, Clinch, llrielle, 

Nc^iy der sty. L 

iiuf Maury StCTtln ! Keailer repurta 
0,009 from one; anoth?T J2 ;j, 09U (ram 
tlirvc; new uimvets Inunlhly. Copy, dime, 
Hpcc lah all months 3I)C. I'attersnn. Pub.* 

Ajlia nee. -Ohio. . 

UN r p:>lPLUV H | > Men or women, new lIchI 
lor miking luoney at hCiiOO. I'tflvcn, StaEiip. 
RciuLcbc Manufacturing Compn.fl>. Moorhead, 

51 i nnesata* 

PROFITS E tleuvruU^, expanding, no su- 
llcillns, Mfth, women, startling facts! 

MrArt'hiir^ o,, He sk 5, Rutte, Alopt, 

8TART 1034 Right E Heal Ha IlhvraL Jn- 
rnuiti making 1 1 n I u>“ " s leading a peel alt ki* 
lEir^e Olbers sellina far Vi.u everywhere. In- 
tercstlag new formuia jl*Ls, valuable infoT- 
;i i h L J- ui free. Miller, Cheiuist, 1709 BPYt, 

Taitina. Fix. 

MAIL Order "dVug slnrti. J*et Ua Nilopty 
your drug klorc mnli. lu.rm-uLuihm giv^rt; 
stump apfucr laird. Mvijuuis PrUg StiiCe. 

Thl ens villa. Wl>. 

EUG ProttUr Sell watches, fount a in pens* 
Hfldir bLades, tooth paste. povftLtlea , etc, 
Wliolrsnit i-atalofi 18t Hten Co., 333 Madi- 

_F_on . rhlfttgn. 

Rio Muncy «L lio»n« plat [lift auto parti, 
rcflcciors. inirws, chandelier*; by new niciit- 
a.l ; tipcrlrnrt UnruictEiiiry. OutllLa furnrihed. 

fluniuetal Co,, Avc- N. Peiatuy, ill, 

ARTIFICIAL Mi role bauUiry flooring, 
instructions cohering wead or cement flooring 
^ inch thick,, fireproof, all color** low curi. 
Ornamental casting, concrete plasEer papier* 
mar he decor ations. garden furniture. riaTu- 
ary, flexible uiulds, parileulars and illiiHtra* 
jleua free, C lir ls, M ahler. Khmint, N, V, __ 
CHEMICAL Expert will furnish formulas 
and trade te^reU. All Line*. [.Ere* free. 
IV. L. i hii'inLpg:, Ph. D.* 323 Hot don Ave.* 

HvracmiRe. N. V 

HELL Ity htall, Ibwki, novelties, Bar- 
f. i l i 1 1 .-, ! E.urge phi-nL*. I'artleuLara free. 

ft. Ejjru. o2n S, Ueaiho i-n, Chic ag o. 

MAKE Your own product!. Luiploy amenta 
ourself, TgLiet art Lc Lee , soap* extracts. 
Ye furnish everything. Valuable book free. 
National Scientific Laboratories, 1959 W* 
Bro ad. Rlchinond . Va. _____ 

LEARN AcH'uvmt culloctlhB. <linnl Ittcuinft, 
quick rcautls. Inirrcatiimr booklet free. Na- 

llonal l ',- i I I ht tu r< Aiwfiifi nn.. New ark, Ohju, 

rtTAin- Liu it Ehuslnc's inywh+rt, Kitty- 
thing furni sheil. Nh canvassing, Sfaywooil, 

1^1.92:; Rruailway- New Ynrk.. 

MAIL Order book* 391) pages, Lulls how I 
built $10,009 bus i lies-. Free Information, 
Author* 310] E. Ifith* Kansas City, Mo. 

FflHMULAS AND TRADE SEC FtETS 



M AN I ’ F.AtlT ( 1 H KRft Secret formulaa. Me k# 
natlontlly kneivu products. Money - irmke rs 
HUlly, ,1)9 each, List free. Tbarmq Works, 

Peoria. I1L 

tiPECJAL* 4 >17 Fucriiulas 35c, Lists free. 

ThCMnson, 7fil>9 l t lngrrw. rhi nugu. 

FURMULArt, ItiHiness plans, l.lterttUrfl 
free, llelfo-rt. -HH2 No, Keeliiv, Chlcag yi. 

l.'fiK Our gold and silver mirror formulas. 
For JiLlrrurB. slgPe, frlfcs gluhc^ HuLh guar- 
s Hired fOrinUlaa with full working [nsiruc- 
llons 319.99. Nashville Mirror & Sign Co. . 

1*9 - Ave, N, Nfl*bvin-a, Term, 

NEWE-ST Guaranteed fortnulaB. CttalOKri 
free. Special prices. Leails. Glh*(jn„ L'heiii' 
ist, BIA-1792 N. itarine, Ghlcagu, 

PATENTED Formula te walerpronf cfeofh 
35c. 12 imported GuE>an. aucothe tum.iio, 

seed 25c. Formula guaranteed to catch fl*h. 

llead . IS f^euth Go ats, 1 1 n ylon a 11 each, FIs. 

TESTED Forjnulas. Newest, guaratUeedl 
Catalog free. Gr.Ln.Mead Lghoratory* BJ- 
«'j rfi s_v iUe : J 1 1. _ 

IT, 909 MONEY -MAKING Formulas SI, 09, 
National Service. Tama rack. Cinri email. ,0, 

SUCCEED With your prculuctp. Formulae. 
ProdBirt, Analytical service. Catalog ficc. 

H. ThaTlj 1 Co.. YVaBhlngtan. D. C. l 

ANT Formula three dtinex tc fncniry tc- 
fimiled. Ogg I * a liur j ta H es , 'fiimpa, P da 

LATEST Formulas fur almost any prepii- 
railun. PtrtinllirE. Cticmlal. 35 If Mouth 
41sl. Om h h a. _ NQbr* 

Formulas, Prarticai plans. Fartiruiam 
free. M rixollcr* 231 Ha ml lion* Trenton* 

New Jersey. 

3,900 FORMULAS, Facta, pracKBCi, trade 
srciets In Dr. Hcmvn’s Unuk of Furtmilua — 
399 pages. Price, postpaid (1.99* Ofllrle 
Publishing Co,* 57 itoso Street* Drpl. 2b* 

N-rir York. - 

M AKE Your own products. Employ agents 
yourself, Toilet articles, aoap, eXIracla. fl'« 
furnish esery thing. YiEualik bunk itr*. 
National Sr lent ilk Laboratories. 19u9W. 
Broad* Richmond. Y&. 
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MILLER'S Fwejinast Formula*. KuluiEir. 
1 hes peind vb. practicable:. fuinct Tar win rah - 
(L'L'il ffOmL*. ;dl! lines, HuiCUSSf U l MNUS-.lfMh 
Lurin uise no others. Latent Lnl;r»llilf 1 it ■ 
eratune free! Miller. Chemist, 1J0"-FI‘M. 

Tam ^a ^_Fla. _ 

FGHMfL.lH HI l:h:.|‘ 1 I-.im i iiiili'T-l. CjL- 

atag Free. Kcnilct, 31, Pi rUrl dge, Ul 

chemistry 



CHEJJlsTSV Slide rub, c.1 Llor ka L Jan. is- 
iije, aare-s ;Ijih! solving enualiona, gives did- 
l«ou]ar weights, shows formulas, liyi nim- 
TXHtnds. Durable prci-lsion IneLnunfiiL ITmI- 
IWlliL MUplrt* J.ibjiniiriaMfi, LvrO L i :■ 1 1 ; i r r; . 

IIW'C Company, 5ui Andrus Hlilg., Minus' ■ 

arm Hi, Minn __ 

ph^itiUtrj Twenty 

years suH'edsful e3|ierNnni, lb tan ynur re- 
ijli liWie-ni $ In Wbr Allimlv-an ltextaivh 

Laboratory, liitl] Km-] Id. C! Lev i-Jji n A 

HANDBOOK For chemical erpcriiiienteri! 
trerised l!Mlj ltLu»tr*t«d. fHh: r Kij^rEimt 
honklti Ifte, Cue aloyue I Oft. GrrtemL Chnii- 
Ical rib,. Eteadll-ig. ITruVa. 

Fit FEE ' 'St-itln'lT tltfl" I ILiL l 1 :lv. I Cl l L flhf ij 

months E Enclave :sc *tnmp. F-.'HNU Dei nurd, 

rblc-ago, 

CHEMICALS, Laboratory rlauirirt and 
spparahts. CatHfog CP. Biological Supply 
Cn. . 11 TO ML. Haps Atb„ Rochester, K. Y. 



AGENTS WANTED 



sm'IJNTKKJ; Year old Ann wants direct 
soiling intents fur fa -test gelling auto arc e* - 
*ori- 130 martlet. *■' fty <■« owner » prospect, 
.torah* theft proof a Hyaline pnL«lQr puts a 
slfji lo Iftc gas PleaMny rfl'ksi, absolutely 
IlrphMl pntpL Sells ismkr ^o.lhJ urr 

day easy m vow fiutr tune. Sfttnnl* and 
Hut cm plan Lmi. J. J. ,T*.f0hi Motor Op., 
3 1th amt I. WtH., Sacramento, Cal I If. _ 

HJU'i PROFIT In the niyUiTV cigar ! i ft In - 
er. No flint <if friction, What ieiiH« It 
liuhtf No wind ran blnw ft gut, Retail* 
ride. Rsniple amt sales him 2fti:. New Meth- 
od Cumpany, l>tr*K FILE, New Method 

Tilda. , Pradford, lb , 

CAH|| Lucsuue i hi Sty r either Iriff mirror* at 

heme. lteputinit jmifiinirt*. tiijlewfl.ro, etc, 
Gullit Furnished, Write ijprUik I e. Dialer, 

VM. Marlon. 1ml, 

.MKXU'AN Hand ihi lllIl 1 feather pictures. 

HetL.l J'ie t *Ca!ii|.i:j f flu JI.IHI worth *s ii.i mI e 

and detatla. Mexictn Art. Aptrtado l.llKt, 
jiuKvi rlly. 

SL'CCEED With your product^ . Kohuil r*. 
PnEHim. Aub'liraL Mart lee. Filiiluu free. 

H. T li nily Co.. Wa thlmton. D- C, 

EiHl 1 .Soap, peirlri h nerktlr.i, pciis, Ml 
bit: sellers Gel our Hat. 31. Frcisflium Co. h 
liiylnnl, Minn. 

T'HOPI'fS On your own jeoulU. Make, sell 
thujn. DuarjinleeLl forimilad. Hpeclal prircd, 
leadi. CitalQ^^ free. Chemist 

BO-47 Da N'. Itiflne, Chtcaan. 

How WflUli] von like lo DLiSJfT on 

"pew deal p]flnV' h Tbrmiii liedfearti. I Church 
Htre e t, i^teratm, N. J. 

A(JKN"Tj 4 M'liJileil — For jjew fllyle PbtcitL 

ami rlnji nationally AiJieTltned. All- i 'awe? 
t'lf-tup A- Hi n ^ Co., 10*1 K. First Street, 
Lon A nticlf.d. 

NEW Rotflry c^n Opener, At lust the Per- 
fect loot. AJiiflUlhij new der lee us«h jh^rlnei 
principle. Simple, --nfe, fast. Two cuIlLjib 
wheoli. rctcrulble. OuaranLeed fur ft yei ra. 
Send £.1f fur s ample. Yo.i fiia't juvEiEf this 
lool without 5 ccJhk It. .Money promptly re- 
funded. BoEd Bticur Co., N'cwhurr Ave. , 
ChlfiEO. 111. 

BKKMAN'S I’lns uncr and top oIIit; 
(un»nteed itnirut 2fl lo npTr imjr imiM 
■ulo; J1 JJ'I eH>mp|p(c; H> Jays trlul 1 iprnis 
wanted, lU'Cinan Cft, , I'l S. llruadwriy. Hen' 

ViT. i'rt lrt, 

IT'^t Nftvr— Nmlilns like It L Sell the Lit- 
Uo tVonder liurjihir- proof luck fur all. dour-.. 
Ui'er? kflute pfuiiH'it. Sample S.ic, Tarpl, 
W, Siipertnr, Clilc-atro, 

SEliLS Like hal cakcH. Bins prolit^ Nuw 
laundry suaplluki's.. PnTum.es cEoClri'i lest- 
InjtlV Ui'hfp u-flihlnB. TciritorJ- k-iven. tiuEt- 

SH't LabWfLlorlr-^, I.Chb TTHNh k , N, V. 

fnEFl tVhnlrFilc -crHalPBue. WarIJb low- 
est prices. heeiJie hooks, thrcadcra, rnn- 
roenders. bladea. strap, scissor* nharpnwr*. 
hous ehold s peel all lea . drujr suntSrlea. l'*ly 
Nccilln Cg. . ^ogicn'iU e. M as- : 

Af f KN’TH - D 3. S'f Eli is 1 -n 3 3 LH, Hfl L mol h 

oakes, pads, crystala, bowlbera, I'euple buy 
in I II ions, Fan-teat ^cllleis Line In Ainetliu, 
N'cw Llenl*. Dig pmdls. Patterson E-Co.. 
f!7Hn University. Des aiolncs, Ipwb. 

ASTEBlCAS tSrenlesl rsnicl bargains! 
MiMciibiLH preiYiimn iIl-llIj! Values tli.it heat 
etiflln siorcaE Want free proof? Mail a pott- 
rurrt today, Kennedy Spiro Cu.» Kukomo, 
Indiana. 



FA?iT SuLIEjs^ pharntai-euEleal product. 
Saoiple Luc ronv Ijates. Kassell Ptuducts, 
HI K. H4. New York. 

FBEE Literature de.+erlbinK nntnv Iju si- 
nes* plans. Del fart, ibiil Na. Kt-cler, Ch3- 

['H-gBr 

AiJllN'TS : Make WW% iirtUil wiling 

■ l^aiLt-r, |iu] j4i, s.Iiuhl^kj., (HlllHa, tunh: liiA- 
tLe. xput rr urn'. er. eb , Yotir nfline on label!. 
Free sa nip -e. Miandanl Obemlcah Dept, 

. K-ltl, |3ny^gn, Olitn, 

CIIKWINU Hum — SoJ I merchontSi new 
bj'unil, fast repunU'r. PaciUe Cum Co., ^un 
Frai ael -c o. _ 

iliJIJ Mluil'ET StdJitlK lUislcry ffiLs I k if I l[ - 
er. ILutiiD Ctiils you El, HO per do&cn. 
SiLdiple l lie, ^uUarc Deal C*,, I>m 1 I a 5la. 

lira il l urd. Pfl r 

f ■ L'i bi Awsy pojiuine lEL'A Victor radius 
>i’L an 3 ij ae ^alescapd plan. Dig money far 
liii*t]er*. WTltr for parUrulars. Idiundt 
Crop-, Dept. P. 1'JtlS Aidi SL, Philadelphia, 

I'tiiinylrtiilt. 

UFTFJT Free of Stiimlard Food tiouse- 
hold in I let inedlelnul prmturts. tjulrk sellers, 
tini.d repeat^rn. Big profit*. tYrile for In- 
fanuatloo, Dept. L. Swann, Candler 

Dhlg. , D ;t I M iiLCire . Mil.. 

IMS I si I iiLVl'OKtf — Mgnio ftnd fereifirt" for 
Snderlie cold ihwiltik solikf. AttTarliW ]3To|i- 
lislliun to rOililila parties. Seal crl Eft, Van 

Wert. DtilO, 

id IU liAlKiAiNS— 3 kMtiHjilv" I IC>[ Jons, Lid- 
|H rj r*. Arienlii — undersell stores, FlH rat- 
;l I, i c.i e- Johljci Z-ftOl IS. irowfuti.l. Chl- 



Me % PROFIT Helling new "'jo- In- 1 " 

k i Lc lii-Da Utt' iisll, Retu.13*. ^ ' r. CftsLn ynu 

$Mhll a ilozett. ^»ULtde Ltlc, Nw Metliftd 

t o., I'MM:;, Dradford, Pi. 

AO i, NTH- A' Lever Invention! lriki|ioun 
hmkes every 1 pen * fountain pcd. Fast oJlLrp 

fleUer; Ida Mruhl, HJphiaud ItatftuHng evety- 
wlieiif, Kxh- 1 iin |ve tcnllurj- gETeffil, Suiucde 
ftf. H. -MhfiiI Cmnjuny, Tribune Utdsf.. 

Now York, X. Y ". 

llI^TBl IJ I'Tli ll^-A itriiy - Salesmen want- 
ed. New In 1 cnllaci— Elwlrlc weed killer.. 

Territory open. Hells easily. Ootal itralll. 

1 1.0* hr [tins snlhple and full partleuiora, 

3 3e--.i in Diek* TUO - 5th Ave.j fioutli, Cheat 
Fails. M«U . 

.\I1K\TH : lSpELd |idi I E | L ciililI Int'ijun.-; )L 

l-.'.ril ;ili iil«i liusLltd-t.'! tihtefpti kl l « : s[Miro, full 

time ; hi hup. office: prm rd money-makers. 
Fn.'+i bggklct, Buy a Ibn, Hd'lli iJetropalitan 

Ave. .. ^'iirrd I [ Ilk. N V . 

MAKE Mure meuhpv sidling shlrlp, ties' 

□nderwepr, dresses, ppslory. rnlruiial*. 'sit 
er;tl Is. unnt-, uniforms, playsult*. fluibi 
free. Nimrod Conutarty, I iepattmant S, 

3*2 1 -SS Uin-i ln Aven u e^ Ch leu go. 

F.VrtT Itt-pr a t ur. lnyjiLv t'eMophunc hugs 
aulo radLaior Aop i^^k. On loud ^.elf talking 
display mrd. fta> tb« cai-il. I^h uf twe] vu. 

Zen I Ci Fflfturleii. MUi iie aiiol I * , _ II l n in 

llOVALL^lllcina and poll.-, In's niu-s. sil- 
ver, eic. Distributors wanted. Mum! 

lToi Jum. Drcael Dmlldlnji. Pbllfliletplila. 

HAVE Yuli Spare- tune a,l Ivonie f Neat! 
eilra money f lietzel, Garden, Jlui-L- 

ford, Poi 'in . 

■Ul.lZIMi Slipper pknlas< el Gibes line— 
T.lgninlng denRinstrai lull. Mure sale every 
isglnr, b'lL-e li’iLurfllitee Hal us ]da.n, flinin 

lirts s. , Hf mp atead, N_. T, 

MEN VTlLb cars wan: '-'I Co a-bertise nor 
goods and itldrHaiU Iritrodiwfory pai'kages 
(ij ftonsUiner--. ^lu^i be t Dried vr itli 90c an 
hour aC start, tYrSte hhr full [uirl h'ulflrs. 
AElrttt Mills, Jluute Mgr,, dill Munmouth, 

riiFin i tmi. O . 

At JENTH I II II |i/- l^ruflt ik'juojisirat In a the 
new “Autoritatir l^ervin'e Fork. " Every house- 
wJfo a urn* pert. Ham [i lc Sue. Jlutehiion 
_Mfi; t'(i , A'jisEit EIIh.:. Tnit l. 

uim r >p _ PiltJ FITS— M Jk I uli r" Ijvvn - 11 j vut- 

lugs. Emiiluy othen. Fvcrvthipg supptleil, 
Su pc i-ior HpL-i l^le h-s. SpriJigrield, ID. 
KELF-TH HEADING Needle packages. 

Ham nig 1 sk- tt'rn Djelesby. Vfln dal la, HI . 

I. IF j A V t : It lliir> Sfl rpr w r ' 1v|u i low" vehti ■ 
lat-lng iswfc *. Hgitipla £ftc. Agent* wanted. 
AIjn'Q, ftBUIA M 'J -; 1 1 tOg i,:m , _Sli jvvaukec, 

flAljIvH KLl free. Write fur our free utter 
iirn.1 cate log of Imuselmhl deals,, fosmetlei. 
extracts, etJ'. Make bl^ money helllna your 
Iricrids aivd nelKlslmrs. Clyde Collins Chcjti- 
ji'al Co., Dep t. I’M- Li, Memphis, TentL 

SOMETHINfl New In fire OltlnkuiflherF. 
ItiVi] tiuniL-t AitlsnuaL Lea, Proved in vu'st Hv d 
years. Ezeluslve tb-rrlturj'. ].iilv- prir® opens 
pocket boat. tVrlce Hud Comet. 30 1 Comet 
DulldlUH. Lilli H on, (bio. 

JACKETS Balnmals. I . t ■- liaUrntl. 

rniafl made, Lowest nrErt.*, riiuacst eoOl- 
i’i issinn paid. Hitrnple sm ii ill free, Goodyear, 

Lt-fli HfflHtTcH._r hli aga. 

MAKE p™iuels nwrttlf Tesled furl ali- 
bi, CitaloB free, Gr instead l.uljoratorics. 
Edwardsrille, III, 



OVER Pttllt— No tom pel High. Fast 

sales I Kv-riy h<Miie a customer. Free liteTa- 
tuj-K. Wuihplf-s I Tender i-ubs,, 

Fifth Avenu e. New Tone Clt yi 

money hack Gas s*vei* guaraniM Heat 
wljere wanted — Helling them guarantees mon- 
ey wbeie you want It. 30 years idecftBaful 
huBlriEfls make* soiling easy, !•’. G. tVrlght 

4-Hia iiSth Ht., Haq Diego, Cat If. 

AGENTS: Sma.i h go pritf;* ! Manluts cufTcp 
12e lb. 4-oz. hfliiiJla. Ntie, SI. ft* slw itvnlc 
He, Buzor bladia n for 8&c, ]** Etlfks 
elm wing gum 12c. 13U other bargain*. Ejt- 
perienejf u^hiMTssary. tYrlte* Varunlun Co,, 

i BA Lotil*. Mo. 

"I HK-Alpi'K'" Cfeitm siphon, HI art * U 
self. HiQps itself. Kbety demoojtratlon u 
sale. Sumple ami uataJug 25c. Dickey. 

E.awpdnle. 1‘alif. 

AGENTS — HrLl rich duality sIuks ^2.1) : 
Up. Ailflms, ot C!alLf r| iln imlm in 4 dov-, 
jjiotlt I, (l, EMI, Vpu tan do saine, Write for 
' iiraJup an; I Celling niim. Eseltielve c c-rar L ■ 

; tuiy. Wariiple pair SL.flft. Avon Shoe fu-, 

I HI* Court St, i_lirgrklt m. Maas. _ 

CASH Faiil for bulterJDes, inserts. See 
SilU-lair IJDpIgy Adj, C]tl-e hietlL ftp, pan * BA. 

lll.'itNLMl 1‘etfunift eamlles. Sure ftr( 
viutok sellers, IHpi-jt tor. 1 ‘articular* free. 
Mission, 2 22)1 VV. F t m, l, os Ange les, Cai Lf. 

UEDSTAll LUHtueut seij* like l:ot cakes I 
IE Eg prtiJUa. A, BuftkntKi, 121b Washington., 

Pfll h, Ma ine. 

F| . A V OH 3 Nt ■ Ejct tat-t s — J tell b; you t'se 1 1 1 

Laitftla rtirniBhed. lironts. Whirlwind 

1 1 .nni'vici akiT^I Itcpeaters L Free rylTcr! Tlmmai 
\ I jm-.i Tn Muring t 'cmipony, Irultanaiiiilifl, ] r>- !. 

IV E i Y fckffl goods Wltti atlhgy prodtaf Unite 
today i uioit pmEltaMc, hlggest -seillng spe- 
c Laities yuurself, Hate 1&IS4 ynur heat year. 
ValuaEhie Infiirijiai inn Tree I Miller. OIWml*E, 

I7n J - A FYf, Tun ip a, Fla. 

HELL Fflile-AAVay, Itouaehgld neceasLly ; 
guu<3 I'Tijjii, repeal aales. EiuMd your unn 
huslnft,g. Write for Inforfliatiob. Fade-A* 

Wg m., Mt, Te mon. Ohio. 

BIGr Money and fast aales. Every ovetwr 
Isuys gold Initials for Ids aula. Y" ju cjnrge 
11,39 3 make SI. 45. 1'tn urders dally easy, 
Wilis for part leu lar^ fllld ftee sample. Amer- 
ican Monogram CftiQpabyj, DcpL 4U. Fi*t 
Orange , N. J, 

DIG Motley applying gi>M [ailiiai* an tin- 
Hwtfujhllej. J ljisle™}. IhlN^ tuday. Nu eipe-ri ■ 
eiM'e needed, Fice saoiplrs. ‘ Ha lea," iOHL 
Wash Inal on. D a -t on. Mans, 

AGFNTH — Opportubily id mane ruoriei' ; 
'soak con tain lug Uf -.grcrsirul 3juAnf=s plans; 
home or offle-e; Brtud Tor free Introductory 
himkkt. Elite Co,, 211 Grand Ht., Ncu 
York. 

MAKE Money. Collect fn, keefa )ft, Two 
4iulck selling dull’ar pvc month "hard times" 
life policies. Write the Fidelity YiutuaL 
It cnctit | ail p n r Roekfivril, 1 11 . 

AGENTS : Stamp tn K names on i iQj-ket -key 
prgtcetocB Sample r-hef-k with your Jiamc, 
adilrs*!, 2ftg, stamping outfits. Em blent 

check*, check -fgEm. name plates. Jfart Mfg. 
Co.. ^ft,1 l >e eia w Hr. , Dro oklyri, N. 

AMAKINO Cleaner, Clrans evri-ytiilng 
Sample free. Best ever, ufllifF Irving Furh, 

l'll|f'|L , Q, 

A ItC^lNKSfl or your own mnkbLir spark- 
ling crl ii s.h nfliiip pFatci, numbers, rlircker- 
hoards, uteda.ll Sons, signs. Booklet gpd saui- 
[ib- utallcd free, E, J ‘aimer, 5t2. Wooster. 
Ghlo 

SOMETHING New, electric bulb aUirlu- 
meiit prrfujne* home. Purities air. De-lmya 
ci oklng (Kinrs. A I tractive package, quick 
setlEr. Sample Fe, Werner Mfg, Va . , 
1T2 Court HL., 'EtTcnikhn. N. Y. 

FltKK Dooklel deicrllies H7 plans far m*lc- 
lug 12ft ?1U0 weekly. In hniut or office. ImsD 
nu*s Of your owtl EIHc t’O.. 211 Gratul Hi., 
New York. 

MAKE Ynur own prodiirtt. Employ agent* 
youredt, Toilet articles, soap. uLrnti. Ue 
furnish evcrytlilng. VaEaah]^ hook Tree. 
National Scientific Laboratories, l&ftQW 
Brnai.i. Birjtniiofld. Va. 

PROFIT A RLE Hama business. Legltl- 
maW- -No camas; ing. May wood PublDberj, 
F U JIE Prriqdw nv. N e w York. 

GENUINE Gold letter! for Eluro windows. 
Kail ty o phi Led. Free sample*, J.jhcroL offer 
ifl gen-PTiil scents. Yfelillic Letter Co., 
J-LR-Tl North Ciar k, CM ragb. 

NAME Flattt. number plates, signs, etc., 
hand engraved, easily * ( iM witli large protlt. 
Brftt Phi* , . Wlnthrop, Maas. 

MAN In each town to pule auto porta, 
Mflacton, balhroom fitpres, -eftnidi tirdi, 
mirrnr*, cbanrletteM ; hr new lurched. No 
r atilt af Of «|i«lthlc tmulird. simple plait 
of in an u fact u ring at home utili ymp in hig 
PLioncj‘ making hualnesa. Oft [lit furnLabtil, 
Free particulars end prnofj, Gun Metal 
CO-, Alt, H. DuriUif. 111. 
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H 1 G H -£ RAD E SALESMEN WANTED 



DON'T ilft d job hunter— mart your own, 
city huHlnesj m -Ohr c^LjU*! ; iro hird-tlmai; 
n & lay-offs; ihiyi your own boss; tiuihlreiii 
average $4,00(1 annual idles Tear after year: 
wo supply stocks, tHiulpiiH'ul on credit; Home 
ISLii I»:ijih tiecesjitli-.i: l4Unc eiirtrienro un- 
UMHbrJi; Mj»lcrlu! n iu own 

pleasant, dignified. profitable buRnesi backed 
by jlfjQUd.blku woHd-wldo. industry; for 
complete information wrLte llawtcljjli Co., 

Urol. (MT-I 'PM, Freeport . II], 

MANUFACTURER Guarantee 0 siiotn. Ud 
years in business, UrAht* salesmen, Ready 
o*ih (laity. No experience rebuked. Hales 
mil III fyte, Wr ite Mason Hb-oe .Mipuf actor- 
im Co.. llept. G3,_ChlpiKyl Falls. Wli. 

HTRANGE Chemical hpamet; fLearks wall- 
paper like magic. Buntdies bourse I can lug 
(Irudjfciy. Women arnn&td. Agents cleaning 
up. -Outfit free. Krlatae Mfg., ll#i Hill;* 
A krorc, Ohio. _ 

— AT Lt4l S'Ju. IH 1 day opporturilLyT Life 

ink] |Hli|»nt innttitlan at cost, Not insur- 
ance, J ! i' ntJita up to 51,600.00. E gc pi 1 riijjii* 
unEitfcphsarj' . Hurry! National Aid Society , 
Dept- Ji, Hpr l ngiield , [It. 

JlLJilhV-S An unusual Opportunity to make 
32UU muni lily extra, Nationally Known Una 
work uniforms, (orrnlls, jackets, pants, 
skirts, caps. Advertising embroidered. Er- 
l' ry liuainoH^ a prospect. Outfit free. Write 

_M o-lcr Co.. H trot. <H. L Iriff Ler, I ml. 

MAKE More mon*7 se-MImi shlrta, ties* 
underwear, dreaMs, liosEery, tilmsull, oar- 
rralLi, pants, uniforms, u I u> s U fel ^ . Qut-lU 

free. Nil mod Cum p, my, Department do, 

452 2-23 LI nn?ln_ A vrrmn. Chkaiiu . 

SALESMAN Acquainted ' with tirunei. 
lil I Lngf stations. to handle local business, 

Wr I to Uolgrs, S t at ion. C, M[lwankec ._WiK L 

GO into wlnJesalo busings wltlmut ilwesi- 
liiL-nl. Call on slorca with bljurrst line sr3f- 
* irl,l I njf coon Ler displays: Aspirin, tiMr 

IjJailo. handkerchiefs, bntathlcla* hiiujetmlil 

CtUltlit, ■? Li U SIT L' rent Items, Up lu I ~ 5 Vr 

profit for 3 'ou, Experience unnecessary. 
VVrit* fur c ; l t m Lug and phmv. I'rocopsx. 

Dept. rm-B. 1656 H. Tr o Th Chlfigp., __ 

RIG Plodls sidling garAnfe mxrc**lly item 
at hartrain prices. New, proven fas! idler. 
Cash daily, tRockwefl, 5E1 W. Lake, Cbl- 

caff-o.^ ^ 

SKI,b llvu L £ arden marker*. tuns prultt. 
im Limited market- Write Specialties . 6b J 

Kayl «ts Aio , r til. Paul, 

EARN Tu i'lufl.ud weekly. Experience 
unnecessary. Salt protection at cost. Arcs 
1 lo ao. Not LiniriiHO. H cue 11 Li to $ i . "UV. u 6 
natural or accidental death. Also old age 
and disability benefits. Address Federal Aid 

Hackly, Cedar Uauida, Iowa. 

SELL llurd worsted suits 316.90, Make 
S'.UO profit. Estri pants at iwl. Finest 
workmanship. I^.I.i'juo. mJ hand guaraniees 
:-ut Isfaf Li'.iii. DeLuxe rumple outfit free. Av- 
tual leads furnished. Donna tarn pie suit, 
WHIiumi Dros. Tailoring Corp., Dopt. M-76, 
Ttov. Y. __ 

— sf a'K— 1 1 and! e - refruL* restore roiute. I'lace 

fialLu'LiLlly lllL-. l i Cir.r'iC 4>C, ] III' enunler £ 

PieccilPiiLtlse, (luiiiifjiete [Lne; worm'* large*! 
firm. on;r 1tw% wumlaslbn rw yuu and 
rnmhim. N'ft InTeiltiienL. [rsLAlog frire, 
Wudtl'i FrtKluals 0(P£, Oepl, 3$iu, spejicej-. 

Indiana, 

■i(Jit EWELOPKst Ant| ;'VI> IstterbeaiJi ar 
siateriienU fb.U> prepaid, b-"il) f«lt pages 
expertly ntlcueograipheil li.Rj; pi u Ltlcrruphenl 
52.4:3 prepaid, UUiJlL-i-T-l'rlntery, Green- 

fjeti| L fill 1 1 ], 

SALEH U-ciwdcli (T itova. U- Kan- 1 5 1 ale with 
pure alher. 1 az, palish tl i>c, g t.i/,. jl, 
Jo slice, 6(14 Walnut, Mi LI a. tel phi a. 

i^AiO JIUCItLY W'lth perf Bekmllle cream 
that mend* ul3 clodi ensibk hulrkiy. invis- 
ible, wiUieat ncenfi* and (hjxmd. siarids 
fa ijudet i nu, Free NaiBipLe. Hr V -No- Mote Co.. 
Uept. K-?44. riiM-liinuU, Q, 

S ELL Bum Eneas nereasltlea, printing. Ki - 
eryaiLC In husinesa buys. IHg mintniasions, 
Faj every day. Large fi'f*o cut EervLoe. Full 
tl-'nr- or part time. Siml lor hlc complelo 
sulea outfit free. I’Tln trite, Inc.. Depl. A, 
jj jL.P.Unaun _BIvrl. ,__M lnncBpo lli, Minn, 

A I TO Areessary nlcsncn, Cuiiipleie line 
fA-.tc.it tellers, Prices dealers want tq p*y, 
I Mg conmihaiolJ dully. Uxitutlve ten Kory. 
'Natloiiat, l'Bui-F Wcntwarlh. frhlcAeo. 

BIBTHIBUTOHS: Beprejont innnufar-tnr- 

«t. Soli Latex — self* seal I rig tUBdago that 
lireathfn, Great demon ^c ta t(vf. Lmvest prices,. 

Trthiefulwa iirofit, Good rrpwter. JtSselusirt 
torrliary. Neway f 3S1-5-BT Harrlsoit fftl- 
eago. 

ItUl Money ill tire pitches. Sell new 
auto tire patch to service stations, jinrigcs. 
etc. Tiger- Grip pitch es guarAfileed Lu.L-UO 
iriiles. S7> weekly for aaleHinen or dhtrlh- 
ulart. l’tolerteil terrllpiy, Write Ernnumj - 
ltubber Cfc, d-Kis Uurkhardl, Deyton, Onto. 



KEW Specialty — Sells every hualnera and 
pwfciclopfil IhAh, Pwr S15 a ales daily pity 
S-jj i) weekly. Foyer cleared $4920 in three 
months. Write. F. E, Arraatrcmji, Froal- 

den t. UfPt. F4f, Mnhlle, Ala. „ 

HE independent. Own ypur huntnesa; ci- 
pcricnce btineceisirr. *elllhu tlH.OttU acci- 
dental death, |r»n on'ident: sick weekly 

benoBti — f 10. M yearly. Other amotinti pru- 
port ionite. Guaranteed, steady renewal in- 
come, 3250.0(141 deposited insurance drpaU- 
irirnt. Unl¥ersal F&Jicj, 7 Id -A Lcfoourt 

Bldii., Newark. N. J. 

JtUtAAU Ntw puArantaed busluefli building 
Plan far ail trUilVrt, Sweeping country. 
IiuiSpCnBiiO. Saleiinen rieantng up. Big 
act lirm outfit free, gtilMdatOTA, Inc., 4b J L 

ILsr cn imwd. CthtW. 

FJXANtlAL IniJepemSanca and Income for 
][Te thT4HEtrh com sr djji, ever- Inert a i Lna repeal 
rrtsnml aalnna wltlmut call barks. The finxl- 
nci^ made rich by the depression. Ilu.ilnodi 
..ik 3 piofEsalonal man buy on nig hi, -IHIK^ 
Initial prollt. CuiiLmcmwculLLi-F Cm.. 5d4 ». 

UrortKiirn. Chlrago-. 

«ELIj Store* or homei— HL-lsaon aiiarnvn 
ars. CD llchterc, ra2s»r hlgiifli, aspirin, 
biTftth gum, Ohewlnc laxative, adhesive tape, 
palish, handkerchief!, poElsfiing cloths, shoe 
tacei. many others. Attractive display*, 
Calling free, ftuperhi Co.. B-3B3. Balli- 

hioTU. Sid. 

HALEHMEN— Four !l, r f.ep sales lu stoie* 
ei ct you 346,06 dally. Hayers Syslnm*, Hit. 
ISO 5. JWH-32H Sheffield Are., Chicago. Ill, 
GIVE l-ralits— Up Lu 1170 weekly. lA-lia.Dad 
punrhUujd linn annuo hers new IVO iQTest* 
luent plan. Sen -on starting, lv Ol H . 41>26 

ltavcnswund, Chicago. 



HELP WANTED 



IF You want to get Tour ftmcerles urn] 
lura.-ehu Id hUpplJcs A Vfhokiuie, and a wun- 
JcrfuL chum c (.O' make $l.v eash inofit a day 
hesidci. send Ino JfnUT nwHie innivdiatelj. 
No experience nwBHsary, Albert Mills, 4 340 

Monin»uth, C'lnrlnn avL. [J. 

AGENTti-T-Jluscu (urn hfuI chIIoo> n; Dinner 
will iiuild you a steady riiNenl hMiliini, Hend 
(utlaT for p octal- Else < rin-1 outfit. j rtve Moss 
Company. c4 wean a Bhlg.. horhester, N. Y. 

CAHll I'aiii for Pu t l l' rates , lniuvts. Heo 
Sinclair Uleptay A-dvertlscjncnt on page 3 A. 



EDUCATIONAL AND INSTRUCTION 



HAWAIIAN Guitar Riven students taking 
enur^e cf huiiLe lru trurtlons. Him pie as ala*. 
3*i*y aa you play. Paramount Conservatory 
nf Mo Ale. 24fi Ka^t litrli. V a ncouver, Curtain. 

HE SORT Hulel posit Euhs. Itejilruien In- 
struct Ion. Leo in:-t itult'j Drawer 171)3, Dw- 

ton. 

LEARN To repair ai-lhJ rewind ticmlc mo- 
tors. Free- Inform all oh. Haftille Ilro^,, .*2D 

Fourth M,, IVapkainin. 111. 

jT^Ajilwiewtst EoeilunU In ciuk-k arEtli- 
metic. FredArltt A. Smith, 24JU Smalley 

CL, Chifagn, . . 

(}i i FEB X M ENT -I oil's . S16 j - Eli j. M«n ■ 
women, IS-TjU. cjuallfy Tor coming vafudrles, 
fomhion efiueailon. 2$ roui hed free. Write 
Immsdlatsly. Frank) In Inatitulo. Ucpl. AS, 
ItnrliMttr, y. V . 

L EA Id ChlrtMhly. Oomp]ePo H*tT±e> by 
tkjrroapondence, m&m Foot inat.. ^iwitgo+n- 

i. tv, Ala,. 

LEARN Doctor of Theotherapy. Worldwide 
1 fislriirt kon. Seminary <_ B.'' Houth Wblllcy. 

Indiana. 

BECOME A landscape architect. Easy to 
learn by mail. Wonderful oppnrtunUjr for 
money ‘linking. Esm whiLo jruU leam. Writ* 
for free oiviHKrtuntiy ln>ukEet and details. 
American E,and*cai»0 Hehool. buj I'Lymouth 
lt!<jg, , 1 i b-k Mnlnea, Iow a. 

WE Can qualify yob for xwrel KtfUs and 
lelmtlflt InvRsdKaturj eaffiT, Intern hGuplbI 
Eecret Bon'Jee Institute. PM-Sl. Uahakti,. 

New Jersey. 

WANTED Immediately, mimes of men- 
women, ago 13 to 50, who arc interested in 
qualifying fur steady government jobs pay- 
ing l HO -32-16 month. Write, DziiienL In- 
frUnirtlan B preau. I'll. Pt. T-uli St, Mo. 

LEARN SLcn pilnlltUf, the big paying 
trade. Clrepliir free. Matthew*, 3621 Fin- 

n-ry. Ht, Louis, Mo, 

EARN iloncy while learning watch repair* 
Ing at home. Modern-original system. Gitod 
watch repairers always In demand and cam 
up to 315 weekly. Wisconsin J^rhwil uf 
Wakh Bepialring, 52G E. Mnsun. Mllwaiilfco. 

TVisconain. 

U. S, GOVERNMENT Positions, S17 DO- 
31 DILI) and up a year. Let our expert (funner 
government examiner! prepare you fur a po- 
sition in the railway mall aeirln, rural car- 
rier, post office, customs and other branches. 
Write today fnr free booklet. Dept. 3, rut- 
Urxtui Sudwot. Rochester, K, Y. 



FH(NT1NG, MULTI DRAPHLNG AND 
MIMEOGRAPH I NG 



BETTER Gnde printing, miunslilt prh'ed. 
Free sa mples. Kconnmlc Pre ss, Leon la. X. ,P. 

(»IN CurrSers Increase: cash returns 50 ^ . 
Further deta jFs free. Rvut. n, Gr ltmnetl. J l a. 

PEJciUNAL tslaUmicry. KxctLkbt Quality. 
Finest printing. Sixty slsnet*. fifty eofe- 
)upea. boxni. 3 1 .(16, l’urke> I'irli Au-nuc, 

Kgwafiee, III - 

lubO LETTEKHEJ. USl 32. ud, HLlIbcul- 
Ftatcincnlx. eakveiups*. Sample*, A'LLlago 

Ihree, SomCriie!. aTqss, 

2mi MCrrEullEAtlrt U^xtl] Ami 2'Jii- 
unvikpeg printed 31.66 fmgtpalih ttgtlsfac- 
l I on gua rant eeiL ran a I 'teg * . J tor den . Ill L 
166 ll^xlt lETTF HUE A DH And lU6 
emeiupes, 31.6U Iko^tpald. Mot it/, 

I'rlntery, Saginaw, Ml-rh, 

56 PERRON AL Cards. itidemai], 

437 N, :a t h Street, Philade lphia. Fa. 

250 LETTEllH K AIJH, Knveldpei, state- 
ments, curda. fl.2i. SuiEirdea, Ura-rliprinL, 

1 5:11 N, Ifltli. Ht, Louis, Mn, 

I960 FWINTFIJ UusliieRg cards 1 1.6 V. 
Many other bargains, waipptej free tv rite 
ILni ftfl.'i. It. 1, )IU]ii1nitl<iti Reach, Calif. 

SutHI ATTRACTIVE Envelnp* slip-., *:i.£h»i 
]6. t)6l|, S6.“5 prepaid. Circulars, letlerheadi, 
envehipei. po^trardi— 32.65* 1*066; 2,66u* 

34.6jt 6,6bd, 39-65, Ramples. Goudi^rlnt, 
IJui-rkonburff. Vi, 

1661) HfiSiXEaS Cards, card case* 3L50~ 

Miller, Print er* A mbler. Pj_ 

RED C LED Price-, statlmmty, dnuIttV. 
chei-k.i, loose -leaf bliulprA* ruling. Chduiei* 
rial Press, Batavia, Ohio. 



PRINTING OUTFITS AND SUPPLIES 



NEW G biding fUcD hand printing lire**, 

type, (rtse!, bargain. J, J, lleialieitiatL. 

(••alro. IIL 

UHEB Press bargains. What elKti *ir> yint 

want I Send stamp fur ruedy'. Etkikahgo 

lJ-1, 4M ¥„ Main, aicrldrn, Conn. 

PRINT Your own cards, aiatlourry* Cir- 
culars, advertising, etc, Ham iiiynrf, 
rules furnished. Print for other? ; big unrf- 
lEi. ^unlur pren. iri.bi); tab prei««i. jit: 
[ii.Hh-i; r. 5146, Write for free catalog and fufij 
infunnaf lun, Kelsey Co., T-1L Ylerlden. 

ConneeHctn, 

TYPE — Real value!* [irlcus. Chao. Pascue. 
"■D:i4 fl oodwln. Ha lias. Texas . 

FRKI> Type ii»rj*ains, prassea. Rmd 
-.(M i ivu. }tty\ ji, piinhrlfiae, M ats._ 

PRINT Tour own circular*, etudunes. 
with Iwnie made PTe-*s costing leai ituiri 
31.6b. Utukrated instructions 16 e. Carl 

Edijinlat, Odessa. -Minn, 

PHINT1NU Uutrlti — -ikur-sti. type sutipllvi, 
type mveltlea. Rend stamp lor cataloi- 
Medei Pre*s. VflrL Penn*. 



TYPEWRITERS AN 0 SUPPLIES 



TYPE WHITER Rare* 3 ns-**- -Genuine lain 
model rndenuKHlS, Mtb, lltnihgtiOlB, L. 
IT. Hmlihs ttfiDHUfrd 316(1 ofUce mode la at 
li.9% saving, I^Ully guaranteed — ID d;iy Ui.nl. 
easy lenn*— lPC a day. Fr« catalog. In- 
tv ma t lonal Typewriter E^otiuiyge. Dept. C6D1, 
2;1I West ^f onmiQ Ht. , l 'IiImibq. 

TVI'BWiUT'Eita »TS5- 5lS.Su. Kidb^ 
5l.16-3f.16. wnti'hea *1. 16-3.V66, niusle 
I'Lothca. Knights. J r>| 7 fillve, Rt. I^tilL M n, 
TYPEWRITERS — All makes, 316,66 ui«* 
iiorgain*. Writ? for literature, 121 No. 
Fmindm-o Ave.. Chictgty. 



DUFLlC ATO RS ah a DEVICES 



DUPLICATING Machines 3 3.35 to 395. 
Rotary bIcfvh , I 1. rl*y (orapeilttoEi. gel nr in film 
Most complete line in America. Phow-Llthe 
folder turn. Pitts buiglt Typewriter Hujstilj'. 
Hitite ATT, Pi ttshur eh-JPo. 

STENCIL Duplicator' Anyone can make I 
Part leul t» fret!- Rapid ltitpElLakr Smile, 
KdwUrdsvlEle, 111, 



rubber stamps 



TWO Lines 25c J three I Inca iljc, SLimiii 
Wn-ks, CoBur d Altfie, Idaho. 

NAME, Addreu, 2 lines 2fvc; 1 Unes 
.1:^. St* mo Works. Auhnrn. Nclvr 

REIJ -RUBBER, 2 Lines 2r, C ; 3 lltiej X>. 
Felkiherg* 621 F amain. i.aCro^ie, Wh, 

ELECTRICAL EXPERIMENTS 



EDUCATIONAL Entertaining, Elcctrlvsl 
laburarury tipcTt mental kits;, aliteen te S u- 
able oleees, 3-LSO. Seven plero kits, 31.77, 
Hand driven a.e. generators. 91 e. Micro-* 
phones. 4 4c, D-e-tecf opium L' klu, 61.fi. Etc, 
fnatrur-ticins with all. No toys (Western 
Electric. Kellogg, fit™ in berg -Carls on salvage 
equipment}, Jewell meters. Bargain lu'lle- 
tln. stamp, Engineering Bcrrica Company, 
3fit£ ''A r ' Street, Lincoln, Nebr. 
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POPULAR MECHANICS ADVERTISING SECTION 



GUMMED LABELS 



J'HI-VJiaj, 'hi r 'lluius-and up. Manzlcr, 

Dork lug I NI-. X . _ 

I 1 III NT hi D Name, business, address stick ■ 

cr-i i.iMju-Hh', a.fiM-*t-<ni. 

V III Hall;! X. Y. 

1,090 FRfNTBD: Name, bualncFS. athlHiB 
50c. JDS L'fl hi parky, Bax 93, Holyoke. Musa, 

FOR SMOKEftB 



AUTOMATIC UinrctU' machine SI.S.n 
A*k for illustrated fuUhT. AulamaLle Ctou- 
irtte Machine AMU., 1055 filserldun, ltd- + 
UhicsfiO, 



TOBACCO 



OUA IIANTEK I >- Natural leaf ainttfeLiu: te- 
3jjcrfi. -i ton. isr.c-; III Jbi. *1.00. Cigarette 
Hurler, ca tra live 11)4, 75c; 19 Hih. tl-25. 
Free gift. Howards Plantations, Jlaydeid., 

Kentucky. 

COLUMN Ulitatettn bur Ley, 5 Lb*. id <W- 
(Hgarclte .lighter. roller, papers free. to Ih*. 
nine tmakltlk sir chewing *1-99. Ski* el kath 
free. Reliable TbbacctJ Co.. B115, Bandana, 

Kentucky. 

CIGARETTE ISurLcy, mild, IU Ilia. *1.2%. 
Lllirintlo roller . papers free. Tobacco Un* 

itm. Alik _ Mother, Ky. 

Gl 'AlEAXTEfcD- -Fine ifuallty. mild, frj- 
yrunl r |n.vi lug or !*l|n- tobacco, 5 pound* 
5 ju 7"| : 10—*l r 25. Fano-era Uhlan, May Belli, 
Kentucky, 

FLAVORS AN 0 BLADES 



SJl.VHI'b’X Bazar Madm Opportunl U ra 
Hiprywhjere, Euiy, I Is Ml wiffk. Ideal 
^itiiiM fnr elderly in-m, Excellent machine* 
$75.10 [r $159.09. Velvet hAlgcr Co. T 72-3 
Went 59lli Place. Un* Angeles, Calif, 



leather 



LEA T 1 1 K kCRAFTS it E X— ' iVi Lie for free 
trtsl ruction shei't nnd pflve Jl*l of leather, 
louln. clc. Mend 5e for sain [da cards. A ;1 - 
drc*s Wilder A Coin i winy, DopU M, LO-j- 8 
t 'rashy St.. Chicago. III. 



FOR MECHANICS 



SLIDE Rule — Pocket fIjip. jnt'irrate and 
s,u.h it ant ial . Time j-uver for engineers, me- 
i tian I ce, machinist*, riccLrlrLanii. etc- J i ■* 

uw Lh fascinating. CuiUtdela with leather 
rage, mi an i.o [ and raursa of lu-drui lion. Send 
13. 4 3 for four Inch model, with inaff-n 1 1 y Lug 
Indicator — (3. 95. Five Inch nioib'J — $:t.(i5. 

American Specialty Company, 43-1 Hputh 
Etrciadw ay. Los Angeles, Calif. 



FIELD GLASSES. TE LESCfJF E 5 
AND. MICROSCOPES 



MAKE Your own tclcscooe, Ml. Wilson 
I.Vlie, (V — $1. Catalog, vo nplcle instructions 
lllr. Pi-eeisiam Optical, Sfll Ikisl lUIld. Xew 

York, 

TbLFlHCOTEft — AntranpiiLlCkl lltd terres- 
trial. Kve«Ueni i|U*ILty, world'* ItjweBt 
Jirices. (U'EiriU llcscjn:t| AsnOvUtei, JE.ii 
pialnnald, X. .1 , 

Fit ET! t'alaltiK oT loweM ririced CeLrseopes 
and luieroBfoimi in America, itru'anst^iie 
i'o. . i!to PLfiti Ate.. New Vnrk. 



DIAMONDS. WATCHES. CLOCKS 
AND JEWELRY 



WATCH MjivcmentH, material, tool*, |te- 
■air In^rrurtl on. Cal a Log 5c. Htnctrl i. 
<ls!h Oltve. ME. Loula, Jlo. 



GUNS FISHING TACKLE AND 

sporting coops 



NK'V Pwket wotpOn -lUVr I KJIJj! ggnvel 
IHue siccl. Maple grip. ILlus-E rated I i r r r : i 
lure f^r Ktamp. ilnuit MportKcavds. llgg “7t- 5 1, 
T^etrolt, Mteh. 



MINERALS, [SEMI) PRECIOUS STONES 

IttM’lvS And Mineral 4. a nuffazinc Tor 
■mineral rcil Lectors. Issued monthly- -J] ,(H> a 
crar; iftraple ropy EOc. Ilwk^ and M in orals, 
"•dltkill. N. Y. 



WATCH REPAIR 



OEJ> AYatrlie* made pew. HcnairlnK. ro- 
huLldipir. rci'a- Ina. Expert w^rlHiiLBnFhlp. 
Lowest jrtlefj. Holiotito IVatcfi I’li., Car- 
fhage. X. C. 



ANTIQUES, WAS RELICS AND 
INDIAN GOODS 



IMHAN IIcIIcf. Headwnm. t’olriF. Cuiios. 
faialisKUr sin*S arrow, lie, Lcimley, 

X/'rt1i»ranrh, Knna. 

JNltJAK Rdli'u. Jlcadwprk. Coin*. Curios, 
f :LC :l I iiuii i- :s?Ld arrow hr. VetKUjti LriuLcy 

Xorthbrandi, Knns. 



SEND 5c For fine new Hal lndLaii rellri. 
antique hrearrus, F. E. Kill a, Webster Gi-ixt-s, 
Missouri. 



MUSIC AND MUSICAL INSTRUMENTS 

I.Tn'I.F: IttlLli I.L'r sent LjiiH'iir^l .Iilij, is Bill 
waltz time. Hear LI. xUur |L. riljy tl. dative 

to It. Only then can L| hr n[.i prLidatrrt. 

MI'HiC Comlihj^clI (o wards. Wondarful 
trnnniLMon. Itatier lima., flghltokh U'b. 

S.VCOPHDNBS; Buy. sell ItTrough BLcdioc 
Miri m ha ^nnLiii. ivinihall HuLhllng. Chicano. 

WANT HU : Elrt^inal pikulis. Aling*. II MM 
Pnidbher*, Ktin l to Jlujlilljig. Portlmd. Utt . 

L'OJll'twK, .VrjAnjfe. tiuika money. Won- 
derful kjson enurse. Free lnfonB4ll«t. 

niL'ne lEe, Tie Kalb, 111. 

V'iOLISS, Dnn, mollow, -nulful -(in 
itemILi. Out dctalts today. tluHtgi- F. lfmn- 

_n i_n ir . F 1 sher Sui 1 1 ta,_Scat t l e. Wa^ h. 

I 'OK MS WUiIrd, Work Ruarantoed. U'e 
rdtlili^h. f!mi( Kuatern Sonn Bureau. lJeiH. 

, Thomas ton. Me. 

H-ONC WRITERS E Pwiub. melodies. Aiuee- 
3ne flpjjortimlty, HiU baler, 1>1, 2194 Koy- 

Jitnnc, Chtoige . 

ttbOMl WKiTl Mill), (i»ml mlhih brine 
rim ile front RongH thrmiffh til kilts pictun's 
t4h!Lo, pbonugraph., music piililhlien, "Hit" 
wrllrrs Kiln, a nance, OGtnitQke npuir 
your lyrics, lyrics to your music. Wu submit 
to Jtudloe and other market*, Ff&e read Lug. 
Weird far booklet. . Universal ^uim Hcrhlce. 

■tT I Mri-er Bldg. ■ Holl ywood. TalLf. 

UL'U-FLKS H^cda for clarinets, and ^ai* 
ofihnnei eliminate your rot-il liOUbleE Wtlie 
for cl mil a r, l>uo-Fteg Jleed*. litOI lat Avo. , 
EiauEvllfe. Ind. 



PATENT ATTORNEYS 



OUT One free. Certificate of Conception 
tor PrefrrehEial Patent Protccdlon, frino 
<. Jimratm-i'.l E'otrnt FrotH'llon to.. Grand 

lent) ill P:ila-c. ,Vnv Vor^; City. 

ATliN ' lw — S malt ldei4 may ba-i e large 
riiiiiuierfial poaslbilul*^, Write I m mediate ty 
for information an Imw la proceed and "lire- 
oid nf In vent Jen'' farm. Deleyi are ilo inter ■ 
otis in notfiil mall era. Clarence A. O' IE i- jell. 
jHO AhIjiuk ltti lMlng, lVaihlnstim,_D. C- 

PATENT Your Idea. OUwr wen have read 
and profiled by our rryf linuk. "Ilnw to- Oh- 
ttrln a l^atvinL.' 1 ' Fully inanv intcr- 

e-’llni! [H>EntH Eo inienujr* anil Jtlust rales 
impurtant inarlum|e*l unid elKiricul prlnrl- 
n 1 1 With iNiok tve ai^o semi Tree “llerard 
of Invent lorn r ' form. Prompt sprejue. reason- 
able fur--:, (IcfiTroil payntenU, thirty -rhe v«'irs 
esperlence. Amid rtnk of delay. Write liu- 
mediately to; Vlntur ,T. Evans »Sr Co. r IlcgSs' 
tered Patent Attorneys, SQUC, Victor Halid' 
ln-f. Wadilnuluri. IV C. 

IN VKN'rt l-HS "^1 ay non- umrlicE practical 
new Ideas before patent inn. J-’cit Informa- 

tlon, write Charterfi'l InsMtuli'. 531 Barrister 
Bui Id Ing. Wa sbinatian. P. C. 

PATENTS— Proper gervice for min Ifae- 
turtr* aikd iudls idttal inventors, Established 
Iflflj, Ptyl Lmlpary advice free, llei^Oinibio 
cbarfci. Cnrhult I 'baradLee L \ Chandlr^. i l al- 
cut Allwneye, 992 F street. Washington, 
IP c, 

PATENTS. Instruction.* "I loir r,, JCstah- 
Tislt Yoiur RlghlH" and furni. "Eslilcm'e of 
tJuiireittSttn"— sent ficel Linrader. ASIwlrm 
A Romm el. 411 U-uwen B u bl d ing. W a Ju ng- 
tuft. U. C^ ^ 

PA TENTH Frorurcti ; trade marks rexic 
tr-red — preliminary adiice (Umldhod wlchmit 
yharge. Booklet ami form for dLsrlostnf 
iika free. In J uk L. 5lcfathrHn, I9UA In- 
irrriiillnnal Bhlu., Wa^Eiingtn ri. |j. C. 

PriTENTH: fronipt EKrEonal service at 

Inwi^t ifl-.-L EI;lJ|pIi Ltuith, Patent- Lawyer, 
Shin _ F H t . , M'jKhinflicm, p._c^ _ 

PATENTS. Booklet free. flLglic^t refer - 
r-nces. ISv st resuStn, 1 TonirUncss aaaureil. 
^Vatiiijj E, Coleman, Patent Lawyer, 724 
Nhtrti Hj, VVavhlnft-on, IJ. t:, 

'INVEKTOIl'S Guide," valuable in Nit- 
mat Ion free. Frank l.ederiuann, llenlatcrt'ii 
A r mm i-v- Engi neer J^n Itmailu-yv, New York. 

r,. F. rtANlKlLPH, 1102 -B Victor BuLtd' 
fug. Wa Finn don, p, C. Low coal. Umili 
nnr| inform all on free 



INVENTIONS WANTED 



SMALL Envoptlufij wanted. Stanley Hull. 
7 11 -9 Hu cjid Avenue, I 'lcietainl, Ol 1 Lo^ 

HMAl.l,' Tm>l invcull-nn-i nanteil, U'r usslsl 
In developing, marketing all type* *f Eurnt- 
I Inns. Ilnurfi it .'HoEtK'JufeF. Inc.. University 
HI nek, SvrnruFO. N, V, 

PATENTABLE Ideas wanted. IHvcrMty 
Mumifacturlufl Co., 159 Ban dL'm] H-L.. New 
Turk Pity. 

INVENTIONS. Wanted— Patented, urinal- 
•bird. If you have an idea for sale- wrila 
llaiHey'*, Ine., Boi SUB’E, Bangor. Xlajne. 



FOR 1NVENTDRS 



PATENT Your I itni. Other in-an hate nsil 
fl^^3 [irntltfij iiy out free Ehrok. "Jln-w to t Ur- 
lain a Patent.* 1 Fully explains manv Intel - 
('tint poltiti lu j nveflEofa and i II u -I rates 
finporlEMt meclianfral and electrical princi- 
ple*. With book we aka send free Record 
of Irtvcnllun” form, Pininut sereice. reajun- 
ulilo ties, deferred peyments, thirty- Ike yt-aifl 
L-TEHmiuncc. Avoid rl-vk of delay , Write iin- 
iimdijirrtv lor Yktor J. Evans Jc Co.. I|y gis- 
ts rul Talent Alioineya, fllH-C, YjcUnr IluiLJ- 

lii^. W'ashi maten, I >, _ C. 

1NV F LNTlMiS Wanting lieJuful In Format tan 
ilFishiI realizing nn new Jdcos before pul cut- 
in^, write Chartered Insiiluic, 35s IiajrJstcr 

Itu Udlnii;, Washlngln n, I > . C. 

NEW Aceeasoe-y uf replat'cjuynl pari for 
Fords— Wilt manu failure and sell. Will buy 
put cut or pay my ally. Purrliaslng A gout , 

-.: I i n ur Avenuo, Ihtyiort. Oh-ia 

PATENTS — Hmti.lL Ideas Untv have large 
cOMnien'ial passlljilltlea. Wnlr LjtimeilLaL«ly 
Bit Infarinatinn t.n bow Ip pfni red .,■ n-.i lti-c- 
iih[ id Ifivnu iun" form. Liu Lay* ;iro danger- 
ons In mucm umllcri, Chuviire A. critrJcn. 
3 li9 Adams Building, W a ahln jrton. P. C, _ 
TO Inventory - Wt ttre In the market to 

purchase o k*m>J pnleht. mefiTiLbly a live ami 
len cent it ore Hem. Will tutsrlwec outrlglil 
nr royultj. Purchasing Agent, *31 Front HI., 

New . York, N. Y, 

Fit EE. JAFt of jilcai fur valuable bui 
stiujUO Jnventiond. Write, ‘ Mlil-Wtul Idea 
Exrhange."' J>2d SouUs 77th Ht.. huil AllLs, 

WinwinaitL 

SEND Elf me hir Jkt of needed Inventions. 

Mflilis rui.^PflivtU'- hct, li. |, 

COPY Or any patent sent fur SI. 90. 
ll. Iturr'h. lull K si.. Wa ihltiB lon , I>, C. 

INVENTORS: ''Making Invent Iona Pay," 
our 22-page Uluatmted hook, mailed upon, 
receipt of 2c poMage, llresrent Tool Com- 
pany,. Dept. Z, Cincinn ati, Ohio, 

INVENTOR'S Universal Educator : mq- 
[aim 91JII mechanical movements; 50 pt-r- 
[K'Uial limt Lon*; Instruction on jnDcurbig emj 
Helling patent* and. Fried In# an attorney, 
rte. Suggests ikw .h.Lejjs, Prlvc ]|.0p post- 
paid in 1". H. A. Addres* Albert E. Did rich, 
ihi^lt Ouray ISIdg., Wa.ihtn^tuja, l>. C. 

PATENTS FOR SALE 



PATENTS 1 , N-'i 7,51iS Hen ncsl. autolune 
tester, Mid,!] rail mad tic. 1 Lifts. Curtis, 
WashlniFlon. 

PATENT No, Outright or roy- 

alty. A jHjLifrful oleelro' magnet hammer, 
wilt operate hhj eilltor narrrnl IF U. Lainai, 
YIoittoc St . Falriinmt, W. Y,i . 

EASY Oucncr envelope, Saven it mo. 
Oih>T patents. J. C. Hudson, JEegMshurg. 
t'atifnrulft. 

F011 Hal f— F olding seat. Cun carry in 
pocket. Neat, aErong, light. Hales pusOhly 
mllllona. Lung, 39 j Warren Ht,. Flint. 
HLrislcin. 



ELECTRICAL APPARATUS 



BANKRUPT Him k — &5t) tlprlrleiil rxperl*- 
su until kits — I Ifl volt — j lL' cycle kil makes 
inetnrs, telephones, burglar alarm. «rc 
IlghEs, do. ttrisvinal ('osl *10.50, sale price 
(1-99, Many y-thtr taxc standing electrical nsl- 
VBge trarpalni. f.Jhicnlh Kngin«rlng fom- 
paiiy, S55-W rtouih TTlli Hl. r Munoln, Nebr . 

MODELS AND MODEL SUPPLIES 



HU IP And yacht model fittings. Hen. I 15r 
it'o-Lni for forty pnge ILlu-t rated fatal og'. 
A J. Fisher, 1 002 - 1 Etowah Ave., 

Hah. Mil'll. 

GASOLINE Airplane motor turns 

14“ projifllsr r.p. m. Aluililmbn aero 

props ■ Miniature ccdl* and plugs for Model 
hoali and alriiliLiies. CktuHog -5i', LwuSrd, 
T>is Mc|>onnuph Itt. , jErooklyn. N. V. 

BRA PH Gears and model supplies. Hend 
for catalog. The Pierce Model Work}. Tln- 
Eev Pirk. T IL „ 

PATJT^TS, Low cost, llook and Infcrnm- 
tlun free. L, F. HflUilolbh, Jd^-C A'lclur 
Bui Wash l uutnu. H. r. 

MlJllBl.H — Your Edcsa iJcL'cloneil into prac- 
tical wrick In# Innkls, years' aureesvriil 
eurerlcnce; thouyandi ef ril Lafled rUstOtncrs. 
t'anfidentlil gmlet fiUanmcrd Bank rercr- 
cricrr, Hend dc past age far 3$-rngr hiwih— 
"Jlaklrtif Inventians Pay, 1 ' Crt^tnl TiKrt 
I ’mu pa ny. Dept. Y. CLnrlrtnall, Ohio, 



SURVEYING INSTRUMENTS 



GUARANTEED Fssrtory rrirullc tr anti Is 
mtd levels. largest clin'k in the United 
HI a tes, Uanh or turns. Havo nldlity by buy- 
ing before pib'ea advance. AY'rLte now for 
latexl tint VE _ to YVarren- Knight Ud., mah- 

i'ts of Hlcrling Hurveyln# ln>Erumentj. Jfifl 
N- J-th Ktreet. rtiltadduhla. Pa. 
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BRONZE TABLETS 



WANTED : Bronze tubists, nHJirtotlaD. /(- 
lief*, grave marker*, desk plates. Special 
laltffeta for building*. h LatOTla'Al site*. 
WantEkOy Pattern fit. Foundfi' L’brr Inc,. An- 
dni:win, Jfttl. 



blueprints? 



41) BLUEPRINT!! 01 article* to mate art 
your (trail i*w. 1.4c for booklet. lV;nH*. 
10-10 S. Troy Ht., Chicago. 111. 



MANUFACTURING 



ALUMIMJSI, I1rji.,j rustlnK*. Wood, jnel- 
(I pattern*- Modern Machine & Pattern 

iVnimny. T erre I fault. I»d. _ 

IlA^LifACrijHIMl. Models, dlta. iUnf»- 
Inirx, liraitunrk, moo hi* for rutin ga, v 1 . 1 - 
tinillni- Circular fret. Baums Meta) 

HpwEaii I ps, Kans as Cit y. Mo. 

JNVKNTlONil Manufactured In any quen- 
tlty at low noil. Ml a lard ruts , dies, itmiltli. 
etc. KalJiuitca amt free catalog. Crescent 

Tnnt Co.. D ent. X. ClncIbrnitJ. O hio. 

METAL A rile lea developed and manufac- 
tured. Model it akin g. UMa-onahlfi piles 
and first, class worhinwlShiP, W, F. Meyer 
Cam puny. Bedford, 1 nil lank. 



WELDING AND SOLDERING 



WKiJ'M \fl And cutting equipment re- 
paired. any make. In any enjon t: t iaii. guar- 
anteed to work ILke new. twenty years espe- 
tlfjiM, J. M. Slieillrt. I 1 . O- Hk 

Hem EinE. Pa. 

ARC- WELDING UuLllL Jl.llLJ. Weld ford- 
era, brare* solder. Uttdtf, TiSflJMV* H a rren , 
Detroit-. S t auip^ appreciated. 

DLMONriTRATOKS, Llfetrk arc welders. 
Money-saving [triers. Used by the yov em- 
inent. Trial arid IrnoF euumleM Mo^arl 
Weliler?. Hot IH-frU. Tray, Ohio. 

OX Y AC ETY l . KN E We Ming eg u f prnenl 

?u: j .i,i , ;i up. Write for complete Informal Lon. 
Welders X uon.Ey fit Mfa. t'a.. rl n-dinval l, O. 

WELDING iSenerSor bargain without 
engines at low hrltet. AllO other generators 
and nml-ctra. Electrical ^ixrplna Co.. IS65 
Mllnutkcc Art.. Clilttgff, 



MACHINERY 



BA It GAINS, PrJiianjilrilorF, electric are 
welders, guaranteed. 1*4 day* trial ami terms. 
Also chromium platers, Write Ken's Equip- 
ment- Her Mill''. Tm Ohio. 

lIAltD Tv get supplies t hardware; touli. 
Call In; 10c, KiirAfcii, 2i3U South Crawford, 

jChh' i CTo. 

SCHOLL Haw. heavy ditty $7.8.1. Jiftwa 
2 14" ijih-Tt, any length. Bronse In* ring *, 
rnj.it blfttror SnHlasrd crank. running In nit 
Fye* elmilar. Decker te Tunk. 51151 Crystal 

Ht,, Chicago III. 

NEW kLfjrlHi" cVtrpIl - leix.ih JaLbe. T500 
amp. General Electric are welder. No, GO 
lleald cylinder grinder C 149,49. All sizes 
and types Of ir'im-hlne toots . Send for cata- 
log. Tamil lo suk. ('I nr Irani ll Machinery 
A Hupp I y l.Q. , 2* IV. 2 nd Sl. ,__Clnelnnil E, O. 

LATH EH- Wood and metal turning. field 
Uiiajurtohled at less than list. Clausing 

Mfg. Ca, , llnpl, 1--E3I, Ottumwa, Iowa. 

IP i 1 Silt It 1 NoteH — . Just published. Latest 
Volume of valuable a hop kinks remains arti- 
cles rmhll<hed In Shop Note? department, or 
i'opLilar Mechanics during 10313, Bend DO 
emU far single ropy. If yon want set of 8 
vol*. r RifLudlng 1931 and 7 Qlhm Issued pre- 
viously send $3.54 or wa will mail them 
('.D.D. Miywliertr in l r . H. A. Popular Mr- 
ekstdes Press, Boonl SOI, S DO K. Ontario St.. 
Chlcapo. 



ENGINES. MOTtJRS AND D TRAMPS 



j kiiaiw'.vtT 110V d.n. centiribm |3m0Q. 

■Many tianfatps ill irtotlffl. «ene i-^lcjn*. can- 
rerters. Tel) us your needs, tjiteuu City 
ilh'itrk . I f.'Ut Granit Avenue, f hlcaiio. 

Vg mift^i; Alternating biolprs {IS-, 75. 
I I 'l liptsu universal luotors 13,75- flener- 
ator* a ml motors at half prlea. Electrical 
Bnm li M fa.. Ifllw imlic e Are.. C hicago. 

GOVimStlllH rontrvjl auto engines — sta- 
tionary nr portable use*. New Inn dLaceunl. 
Nti> cash down, t’nndcc HmSlh Governor HO., 
an Niirlii l^i* Angrlei Ht.. Ahgetts, 

FABM& AND FARM LANDS 



0TI1OUT3 BprEnp 1031 catalog. Just out. 
Nearly 1000 bargains, 10UO pkttiict, new 
loiv prirca equipped going faring, kih sta- 
tions. auto Inna. Con* free. St rout Agency, 

£5n-p Fourth Avt.. New Yo rk Ci ty, 

INDEPENDENCE, Becurlty assured. North 
Dakota, Mlnne^uta, Mnntana. Idatm. Wash- 
Ingtun, Otsgan farms. Bargain prices, easy 
terms. Descriptive lltcralure. Impartial ad- 
rlre. Mention Mate. J. W. Haw. 119 North- 
fcrn Parihc Rallwaj. St, Paul, Minn, 



CANADIAN Tax sale lands Tirr a dollar 
an at-re and up: small inanlhly psytuchtf. 
Farm i, timber, hunting ind fishing eampsj 
minerals . Limited mi ruber of properties. 
Write at once far free illustrated huukluf, 
'his ^alc Serr lee, lloum 41 3 d Ti ljuevn 
W.» Toronlo, ■Canada. 

THE "New Deal" — Good farms are chesr>- 
er and rents lower In Minnesota. North Dl- 
toti, Mantani, Ida be, Waihlpgion a nd fl re ' 

goo. A smalt itiminKnt at unprecedented 
low prices today Mill Increase as normal con- 
ditions return. Write lor free booh and low 
Immeaeekeri 4 rates. E. C. Leet|y , Dept, I >7, 
G reat Northern Hallway, Rt. I'*ul, Mlinq, 

“'ini OWN, Monthly, 20 acres In Hip 
pcnrrl Ozitrka, Sltm. Fishing, hunting, trap- 
ping. Huhl>ard. 319 Grossman Bldg,. Ivan- 
sat tiiy, Kansas, 



TAKIDERM y 



TAXIDERMY supplies — Quality artificial 
eyes, teeth, genuine .farms heart forma, EooIh, 
uiatertals. etc, Everything far I he progres- 
(Jve U kill Hrip 1st. Wend for in, -page cgtalpguo 
— flee Jonas Brits. . lb 19 Broadway. Den- 
ver. Colo. 



TREASURE FINDERS 



flOHVLISTB Plan* fur I mil ding world'a 
ilnetiL treasure llmlcr anti rtcli ore Inalsc. 
Anyone can bo I Id tills marvelous Ln^tnitnent 
with aid our blue prlnlat photos. ipoglfleB- 
tEons. Parts all standanJ : any radio mply 
dealer, invest a few ilollars and find A 
fortune. Write. The GoUtak Co., Depart- 
ment I\ 1431 Sou tli Broadway, Los Angeles, 
CaJ Ifqrnla. 



BUF51E0 TREASURE 



WANTED — Jnfci'ioilim on huiletl treas- 
ures. Find guaranteed, Brans, 41 j Dor- 
rheHer. Cincinnati. Ohio. 



TREES AMD SHRUBS 



COLORADO Blue ?nr«i>e— Culurgdo Klker 
Hr— Flrttti Pondcpps — Extra ztrmng^-3 year 
old. I will prepay them to you for only lr 
carls in lots of not less Ehsn 35 trees. H, B. 
Hekhir, Brook Forest. Colo. 



QLO GOLD WANTED 



H’AHl! Fur gold teeth, watchca, jewelry. 
IDh'T full value paid day (hiesnsent recelTed, i 
Nathfartion guaranteed or ahlpprent cheer- 
fully returncrl. Licensed by I'nknl; State* 
government. Information free. Cblrngn Gold 
Hsucltlng A HeBnlng Co.. 537 Ma)Lora Bldg., 
Chicago, 



TATTOOING 



TATTOOiNQ Outilts, $1.50. Electric $7,85, 
Frflo catalog. Chicago Tn,W60 Hut^sljf IlovtEe, 
GHA Roulh Slitf. Chicago. 

TATTOOING Du tilts, illustrntcd catalog, 
guarani red remover. "Walor*,' 1 0S3 Putt- 
h h in. l>eIrolt. 



RABBITS 



RAISE Rabbits for us. We Rupply stork 
and buy what you raLse, paying ynu highest, 
prices. Established III years. Rabbit taxik. 
catalog and monthly inarket build In , how tog 
prices we pay our breeders. I He. Address 
Quirboor Enterprise Co,, [nc, r Byg 51, 
IlidjEiej* Pith, Mi), 

SKTEK Bac| Ifhuch Amcrii’an Rabbit 
Journal. Jlk. Yearly. (l.Pfl. Sample 34 o. 
Aiiscrlrnr) itabbll Jovirnul. B-24, Columbia^ 
Mis tour]. 

SILVER Foe rabbits: Enormous pmtlLs. 

l'roposiittop IQc. ILlekory-Dcll, Glfnbfulaii 4 
Wisconsin. 

RAISE Rabbits for its. Stork (;iti idled, 
Cata|pfiie 10c. Houck's, 49, Tttlin, Uhin. 

MINK AMD FITCH 



FITCH Fur farming pays bust. Filch 
booklet 19c. Clay Farms. Shat™. Wash. 

FROG RAISING 



HiG Profit* raising Jumbo bullfrogs: nrw 
Industry. Rut. Inclose ten tent* for llkrs- 
tiire, .liner lean Frog Industries, hei 334, 
Havno. Loultlana. 



ROOTS AND HERBS 



JUST Out! World' a OtoKiest " Herbalist 
Almfcnaf," Beaut] fill ly Itliistratoit In natural 
cokri. Coni n I ns oi er rein abl-fnsblaned herb 
itiediclne scripts and lmltan aecrels for home 
use. 1 Pc kulnl postpaid. Worth dollars: 
IlidanScs. 11-5 W. ll2Bi fit., Clitcs bo, 



GINSENG 

GINSENG Hrtd. BEratmed. Write at 
once. W, N. Lenij, Florence, Ky. 



POULTRY 



POULTRY Tribune, America's- leading 
poultry magazine, Five years $1,00, ala 
month* (rial I Of. Poultry Tribune, Dep|. 
C-93, Mount Morris. 111. 



WANTED— MISCELLANEOUS 



WANTED — TO buy. Dirt envclopci with 
stamps mallod befttt lJlftb, ALq aid fish- 
pi i e 1 1 , 1 1 1 foL'led letter* and envelope", with or 
vvSthout stampa up them that were malleii 
befnre 1874. LeaLRng i-nlJertor pay* High 
gftsli prices for many klrtds. Very interest tog 
J i .me :i I M r j.:Ub sent free, furrier £ Urn, X, 
Currier old prints and pLcturc* al^o ilfrtitd 
Address- R. Biccj A^hurv Ave., Kvutii- 

ton, HUrifila, 

MAIL Us your discarded Jewelry, fold 
erowni and bridges, natrhoi*. tllaniunds, * li- 
ver, platinum. ilonei' pnMiiplly milled. 
Goods returned IE nffer nfUdhl, United 
Stitlf* Smelting Works ITlie Old IE cl I aide J 
,39 Hn. Sla te Rt., Dcpi. 7_1. Chi na an. 

OUTDOOR FemjHb R>r (venf one— Enjoy 
them all year round with aid of book pub- 
lished by Popular Mechanic*. Tbl * verita- 
ble eneycliipedia not only furnishes hundred* 
of idea 5 for new and popular fur every 

sen ron of the year, but also git?* complete- 
ins true! ion for making I ho ncreifAnr tmilp- 
incnt at very small pul. 35D Do^a* and lilih 
illuiwollhti*. Jjepd today as hook ]s full of 
tlirlJIs- ana ancltemept for winter iPQTt en- 
thOtE«*if. Milled prNtPald anywhere for (5, 
or will be sent C, t>. D. to any address In 
II. tl. Simply pay port man when delivered. 
Popular Mechanic* Press, Ruotu 342. 299 
Fast Ontario Rt., iTilcago. 



PERSONAL 



BE Sticcoasful Know yourself, jour otp 
pabl lilies, vocation, ELmmecs. yjoptoymrut. 
love affair*, nsirrliEe, cic. , EEirnubt]) your 
nwn individual hnro* 4 'D[ie. Seii-I dollar with 
lilrthdale for cuEiiplele u Urological rcadLiut. 
Natlortai Fchool of AMrologj. ItoS 737 A. 

Statio n n. , Tj* Angetea, Calif, 

LIP-BKADING. The ihrinolptes of ^[nicili- 
rcaillng luugbt. abridged COttr^ $1.44, 
Lips" Lane, 11, A., F U, Hut 577, Pml- 

flcnrr, R. T, 

HY PNDTIZK histantanroualyE New dollar 
Fiook fjmk luMtllute Ity pilot is m, 

H-XH3, Palalluc, HI. 

THIN Folk*, gain weight V[uick! Infor- 
mal Ion free. Ret, 4418 D-QuEieiby, Clffe- 

.land, Ohio . 

MAKE Tour own bai-hetl set cheap. A l 1 - 
ustahlo by THiund. Complete in^triKilon 
1.00, FallufurEion g Ul Htilt^dl. B. Eriok*i>n. 

hiit 143. Portland. Dee, 

BUILD 1 'Sovereign of Ihn- Seas.” fMeat 
*hlp model project ever puUluNtd. New tMwdr 
juU pohliubedi by Popular Mechanics girts 
cuhtplOle Lost ructions. Scnl jhkI pnld tibOh, 
receipt of $1.40, Papular Meehan in l’rto. 
Room 311, 249 E. Ontario St., ChlraiO, HI, 

MlECELMNt0U$ 



AMATEUR C&rtOonlplH— Kim (25.0Q Wfek. 
spare time, copying cartoon* for advertisers. 
3-M Sccnllcalg. Argyle, _>YI*c. 

YOU Are wanted to toihtr mirrors at 
henna. Prolflablc Imlnru plating sutapnri <. 
lahtewarc. -etc. tVrlto Sprinkle, l'llttr, 238, 

Marh-n. Ind. 

M1G&03C0FE Dwoert, lusuklet of Intor- 
esllng rutparallons. sml free. LiUotAtotle*, 

L'^ 1 -Ittnin-lca, N, V, 

MH'lUMOOFE Slitlea — Din I Pines, radio- 
lark. Mid specimen from aSL nart^ of world, 
each Ibr. 12, S-l.fJtJi 25, $9. oh. IEiiauJUaten. 

a an <mr mnt Art,, Am*terditm^ k. y. 

i'VSII Pali] fnr burtcrllJc-, ln-ci L- Hvo 
SimUlr Itkplay_A d i ortlscmcut an pane H y _ 
AMATEUR Cgrlaanlat r Fell your work . 
Write Si'il tli ' 5 Service. DT11S4. Wenatchee, 
tV T Hsi>lnLdtin. 

CUTS Anybody can make. Zinc elchlng 
[►rticrss. Specimen*, particulars, r=n ^ e S ii^ii f - 

ah. fnr tlqnro- J. G, Day, W indf all, End . 

13,904 PROFIT Making formulas. Fd- 
lawlng and many others: AccidOnla and cruet- 
genrleiv, agriculture, alloy a and amalgam*. 
artlKl"* raaterlala, bcvcragei. ccnlcnts. glue*, 
pastes, n i ur s Lage- 1 , Itlcachlng, renovating, col- 
oring raelils, dyeing gla^s. heat trcNEnunt 
of iLiclats, hnu-clhvld formulas. IcO tftliH. 
confectionery, chewing gum, lapidary work, 
eitrnnlnatlng vermin. lubrli-aula, Pa Lot*, 
varnlihcs, pbotogratihy, condiments, rynatltig 
formUlia. rubber, aoap. Hiandtes, soliicrlng, 
toilet rrOparatluhS. Jjcrfiiuics, watemntoflng, 
ClrtlHMELhS. writing Jh*t wrlto 

Tor "Kclcettlflc A war lean Kncyclopedla of 
Formula",'* Wiiett iHMintgn hand* you book 
pay S.j. 50 and pootg] rharsn Popular Mc- 
chanlcj TrtsS, Booni dP 3 ., 244 K, Ontario 
EL.,. LhLcugu, I El, 
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• I used 

mjvde 



but 
a big 
this 
my 



poor as a church mouse/ 

lo keep soul and bndy together, 
, I'm nut rich, of course, but t make 
have a nice hfime, bought a new car 
ve put away enough money to send both 
college, 

magic? Well, not quite, but almost 

thing. It jaiJ cm me about through a funny 
gadceL I mw Jim Gordon, a draughtsman I 
using one evening at home, 



Jim always has money and this night he 



pointed to the T 'pcn“ he called it and said, "1 owe every- 
thing I have to that funny looking pen. and BUI, if you'd 
just try you could be a draughtsman too. and t r J[ Icll 
you right now there's real money an it. 



That little talk led to my enrollment with 

the American School for a course in draughting (to be 
studied at home, only 3G minutes a day). IVe already 
told you the result — I don’L have to worry any more. 

Why don't YOU 

get into Draughting? 

Lift yourself out of the rut— go after big money just as 
others have done — put yourself into ;i posit Ion to DE- 
MAND bigger pay. 

Any man with a common school education can get ahead 
if tie wonts in. ! Write us for complete derails of bur home 
study plan and MAKE YOURSELF A BIGGER MAN, 
Full information will Ik sent FREE. 



Mr. O, C. Miller 
Secretary 

American School. Dept. D134 
Drere] Atc, at 58th St, T Chicago 

Of course 1 want to gist ahead. Tell me about your plan 
and, point out the opportunities for bl£ pay you say 
exist in draughting right now. This information 3 $ FREE 
and I am tloL obligated in any way. 



Name . „ 

Address + 



PREPARE NOW^SIT 



MEN TYANTEn— Tn I .f’ A IT N MACHINIST T HADE, TOOL A 
DTE MAEINC.TOOt.lt PIE PE^ICNINO AND LiItAFTINO, 

V lOM.t TIC BOJILW ■ I i% CHI N Ont -.1 - r - ■ i n-J f-gjH'ri-'ll - trv wniHi, 

pjrnrl Li AL ^ , .- ,T * 1 -*•- l.!l.- n 1-l‘iJp it|CiraiTr 1 : Ir.i.miu II.Jp. PIiJ L‘ I “■? r.? r d L H 

VtlN IM. pidlrkliui, Ihirrudt Ion ca FINEST M A Clilfi Eft V . IWi *M,p 
ni' 1 1 • ■* * ni?i r -Vi ub *.r*-.iriin^ f ft]-! K lIMPLUit 



M I S I -I IIV 1 1 I Vi-il 1 r v m „ r 1 I, fi; 

allied SCREW MACHINE Co + , Ihc School Divisim 



CUft- 13 , Lai,* acT—c 



Chicago. ILL. 




Make Garden Pottery Without Molds 



EiprHrnrr linnrr f-viuy. Kcw, ciinranlec*] 
nm-lilPM 1 make* raon 1 I bun it.fjOO i lifter* nt 
dr-iigrts cuT roiirret f bird baiba, vsuhv. jam, 
ole. vrtl must uioldfl or costly tools. All 
I’nlpra !'*;(• only sand nml Moment. Itlg 
pro (IT p . — dull v < iuh inrnrar. Two dura out- 
put luiys fur If. niu.,1, LitnJ details 10c. 

NATIONAL POTTERIES COMPANY 

Reaittl, H11& Hjwlhcrn* Mmtiejp&lis, Minn 



NICK NICHOLS' CARTOON COURSE 



2 d JEiunrtin.t Lnpcin*. 

■ >1 I 111* pr»lmluR, Uiiw La rpp.kn *. c-u II- Ip ■’IlSiduv n 
c'jtiik rlrip. Ilnw la bP *.* 1 nirtijr rirf*. Ilrw -iidl WIk 
C-iTliplC'LE 

NICK 



-inUn.inc.rjr djiviemi. TNI* *U th* ncrili Mid «hirt- 

1 ** 11 - m cvinle Swrinj P*c-- tip* Lr» 4 »r»|np .. ilptly 
-i Ilnw iji bP«.* prrttjr rirf* , Fl*i* mid WF-* — (■> M«rk«L y^uf Or»*rnps,. 
(J.Oft fi-niHiiir ]Wj- r ipij« F'-ld/r «nl FHCE tin TTiqyril. 

NICHOLS' SCHOOL. Dept. C, JS Wnt Randolph St. 
Chicago . IHIitQl* 

Greater fpportMnrtiw rn>win s^vertlrtlng, 
I -earn essllv and uul Dfilv tn fl£Wire tlfrie. 
Practical tturk- No test boots. Old tiUab, 
I i^h i.*( | sctuMil, Lnw tuition— Easy terma- 

Sr-mJ Tr* frtr JmWi) v? i»(’or-w4’H*n. 

Pigt-Dtvli S«hD4l Of Advtrtlilng 
D*pt. 1JS3, t«<l Mich. Am., Chicago 




HOW TO WIN 



PRIZE CONTESTS 

This book can make you 
rieh T or at least help you make a good living. The purpose of 
this book. “How to Win Prim Contest, M to to help you win 
by setting forth the bcst-knnwu principles and methods. Send 2£c to 

H ALDEnA AN-J U LI US CO., BOi 755 , GIRaRO. KANSAS 



MAKE 700 TOYS an Hour.. Joi-H Each! 



lou Ei*n ta.ni Iib^buhu tir 
pork. Lm ifMlin* mid 

dttmul 1»T|* bC'jie*. J.ain 



Llll*, Ii.all 
• J □iJiiruitf 
lfi mould* 



ftlklUlA Eljld pftllbi P M ■ . Mid l l l -ir.allql 

obi ?.i only fi. 
at -tie- 




J-j, x>rb CB-M illi* n-.rr.il il iilbL r. 1 
c- ,>» TTiak* S Uln ■ftnriru B*b ff*. A*lf 
our di-ilrrt if bo fB-n-’t .iii'tiLjr. adiJrr Irani ui. 



(ate elioi'H* of U. S twif.il »— ra . lr-iLltui«, Uirliip* 
triuiii — b , ^B-ilijr* i Caul fnmLml IlcJiliHia'B, 1'm.i; hi- IJ t-r 
]■:.. I 'I Knif-I. 

Mtil tU-USTRATIO HOC H. Bti.l 001 TrifirH 

RAPARORT BROS.. 70S W. Ohio St. 
CHICAGO 



>M 1 Pa MODELS! 

□el tkl* ilir,H V i-arjJo* nf Inie, «»lp SnAitil* M 
Fiyir^ ri.--.irl Yikrnl, 2' 1 1 -! IfiW, f-rrli|--ii III lid, 

dpfinr flithiM tVr.it lip CLa tfard f' r yt*uf p* t'F 

HOT KAPfCSCK, 313 Dauilit Ait.. Ptritamlh, Tiula* 






ol a f roefioo of rh* usuol cost 



TODAY'S hiiflinojw ert-up upelLi Iml ofutortunltitis over 
J* nest few ycart for men trnilied 111 :i- rmintillg — r» -f -- 
ible works better than average pay: direct road (tu-iiciJt ivr 
positions or own praetiicc, 

Tmln youmell for till* prospect In afi*re time I'y thJir pruved 
methrul. I.eurn unh M mil ml l(-ture nous. ufrn'll« 
prohlemn and ..s-iilir iLi-i - in; «-if !«?■ Nun Itmwti'fn ijlvcmuy 
and lvmmI En over ft liurulnii - -jflcUf* fJTganlWvi. orinli'd Irawnift 
in deflnlTe tfte|)§ for ei eternal Ur-rnp atmiv. rrnm ett'lnrhWVry TO 
advam-ed accounting. ItichinUii.:- eoKtfl, UJdl'- ■ ' 

FaHoUB XSiunaandM lmve Icurn^l tljln i ■ ni i ■ t 1 i » . l(iw rrwt 'cay; 
«pkmlU1 in prcparilii? tor r.E'.A. BB4l»iivi«liu]s: a aalFfmuil to 
your uufllTi Mu* futnra. 

Send tor This FREE BOOKLET 

Fill In and mall thn rouiitul Jwlow. anil we will 
H en<l you fft'i* lioufclrl. 'How ic Train fur New 
(ipnominiHi.'fl In Account me," with Hill details 
»r Ibia fTreafl rmirw und easy 11 ^ 11^01 TwiytuCul- 
. No Knifeman will call. Write now. 

m tm ^ m mm im m Mail Thu Fo 1 "* w “ M 

* The Ronald Prr*a»a Compariy, Dept. M720 
■ is Eaat 36th Sc., Now York, N. Y. 

I PleuHL* fienrl me, wpbout euSt or oh!J satlC rutile booklet. sJivfng 

* Tull inrormolSott almul Ihn- use Cor Hume Windy of iTn- C..omplwtn 
| Aceonnting Cnume developed at Northwestern UdTOWty. 

I Name ijiileftHe printj ........ T * ■ * * - - “”>•-*****' 1 

_ Address, * * * « * - « • * * 

1 Pity *■***.*.♦« .Slate. . , . 
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have learned music this easy way 



You, Iot, Can Learn lo Play Your Favorite 
Instrument Without a Teacher 

Easy as ArYrC 

AXIT of this half million Itnnw erne note from 

another — yet in half the usnal time they learned to 

[ i]ay ihcir favorite instrument, first of all they I'liind 
earning music amazingly easy. No monotonous ndurs of 
exercises — no tedium scales — no expensive teachtts. This 
simplified method, perfected by the U. S, Sehool of Music, 
made learning music as easy as A-E-C, 

From the very start yon are playing rruJ tunes per- 
fcctly, by iioic- Every step, from beginning to crul, is 
right before yotir eyes in print and picture. First you 
are ftf/d how to dr> a. thing, them O picture xfttnvs you 
how, thru you da it yOtiihml ! 1 uml bear It, And utmoHt berora 
vou know it, you a to playing your fawitJh- pi umis— juii, baHud?. 
i.’kffilri, No prkite tuachcr rtmlii inakf Li cl-uiirer. Tin. 1 Oc^r In 
KUIprhlsic^ low — avers King only a frw i-L-nri a day— and I he pri™ 
4 he same for whatever InsEimnenJ ynci chooK- 



Ffiv Ilonklirt am| Free Di'uion- 
slratlfm Li-mui. Thi'.-e explain 
mir newly perfected martini I fuilv 
:m I htmw ynu haw easily and quickly 
you ran learn 40 play at hide expense. 
lln«iruinratK «ru Huppllcii when tupxk'd— 
Cash or rrdlll, U, K. School nf Music, 
T'l BliinswJL'k Hide.. Nlw York L'Lty. 



U. S. School at MuliC. 

73 Brunswick Bldg., New York City 



LEARN TO PLAY 
BY NOTE 

Plano vi B ii.ii 

Guitar Ukulele 

Ortran SMpphcne 

Tenor Banja 
Hawaiian Guitar 
Piano Accordion 
Dr Any Olhar Instrument 



l,ijirn now to play your Hu min- 
Instrument ftps] NULprk^ all your 
trjfjKl-k. Chan^t 1 rrciin a wtiilPawrr 
111 the ropier liC ilinrtllHl. Mu^t- 
c;l are iniLti-el vi prywhere, Ehjnv 
t lie popularity you havi 1 been mass- 
ing, start now l 

Free Booklet and 
Demon fitration Leaaon 

If yOn really &> went to play 
ynur iawjrltB twrtnnmor. till MLL 
ilj m.I tiLflJl the coupon inking fur tint 



Pimi] me your amfllillti fnv (took. ’'Iti^w Ynu Can Minder Mll«le 
In \'jnir (iwn lfiMnr.“ wHli kHsulnmt Pu-’isaKf hv Dr. Frank (‘r-harl 
ji]h« Fn-r DmcDxU'utkit liesson. Till* iinf-s nut [Hit me under j ny 

ion. 



Nniui' 



Address 



In.vtruincnt 



[fare yon this 
t , Instrument I **, 




MORE HEAT 

from _ r Oil 

Che3C er 



HALF USUAL PRICES! 

Sri, >lll illTllll l,.", I UlUHi&tir ul b'-rMT. at I 
■.xiuLiiiiE 3 .^i^ I'ti-. . in. liLhl « i 'll- "wny 
,|:i^T) It.ji-n., ij. 1 a It — * r : *inr,i.jw»t eiE 
f'ln-ii, ptJ*. iitibn-fj-.* ^ iinr.-i'iml by I'n- 
d 4 THr| 1 'r» .Lul L ;Jil. > i. j iii ic I “ tn m*e, 

>0 Biyi' 'I r idJ ! Tp-i- Ln ti.ijf Vim.- 

VpClI.I l|l Till 

WRITD t‘» r rinrwT-lrtfck fiier- 

,¥rl1 1 "■ ■ ir.li-.. «, i | r 4 .. Sir*F — 
i.tw b,.^ Prices — I'rws I Unit. Btml 
N^mr KOW’ 



LJiCQ Oh, UUHWCft ca, 



HEALERS 
WANTED 

VV.'i J In HlJi* ■ Klx. irAi ', 1 irninn,T III: nl ml 
L.\('CI > ri,T.n‘||i.|.'|r. i3r'li|i;r i IT- i. frr-r 
IlHi-m-T .-'iTrr |ilvt« yt-.ik r.ul l,,V i I ,q.i,- -.1 
■ i * U r lyr-rf'il '•■linn 'iMiiUcr' 

S r.< imair- VOW tar fuJt dn m- 



134 Union it. 



□ rinf.iia, Iowa 



LEARN to WELD 



Steady Work-Good Pay 



HOME 



Big Demand in this NEW Jn- 

t%¥ ml « >tnu h,m. th z.-.rn lift J.iCJ p«fn. ularf aad Twpr nFV EpueuJ WJ« Quiet, 

COLE MAN ELECTRICAL SCHOOL, mi Mem, Kansas City, Mb 




graduate; 



£KT oyTAILB OF MYAMAJCIHC OFFER * 

PrrpSrtfwr job* In flavin Braodciat, Tuilnt PfrUitm. Tahrfihii]. 
IfV tan vmka gf practical *h*»p nA | c , u»» r»t Corn.* a*,lla 

Sln>j> 3 r on ml rn.K^h|nrrr amtognlaBiciit, You iter 1 1 DH d adruicadHl- 
wcatloi: Dr *T P #rri*n™. Fraa Erui.bwtp.gL SerTi E « far Ilf*, Many gam 
whi e I taming, M a M coupon today lor tr * m p,*,* which trill jim hnw 
11 ujiQrtda bin becocMt iu. ; :t nulul Etatho emu after taklnr mT IrBlnUyi . 

H. C* LEWIS, Preti, COYNE RADIO SCHOOL 
JMM? 3 . PauUnaatreft. Dent* 34 -^Ff. Ghlea»a. III. 

&rml Free FU.ilc Hook »r ,,1 f*r±i T HI hew r twt «t hr mr evurwm mu 

■*** bi> iiati b ylfn ■M*r I iridiili. 

A rlmp 

AiWtftfe * * * 1 1 nn ■«..., ■ 1 1 , ******* . 

Tou? » ***** State. 



made plain 
in these books 

Help your advnnwtucflt lo terhnleat 
nr flt'hi'n i ttio wcurk. Ltun cQathiAuxii'S 
PpJqitfr'jt epurne miikpfl n enfly td 
muster the cseL'Enhil-i Mhows how tn iihd 
them In yatif dally wurfc Ovtf ZlStOQO 
en[»lH Mid, 

A 5df4nstruEtian Course for Fradfcal Men 

Pnlmers. Btmple, Htep-liy-Htep irtalmeriE 
tuirTles you tram firm eftHenllaL 1 ! to wnri;^ 
trie knowledge nf all rnal b email ml meth- 
odH. Even rtt.ikefl elror tlie urnrtkel une 
fif rnlciilu.H. f^ourKn IulhihI on Palmer'a 
years DT inule SirhOOE CSaeitEngl gU'CS 
ihuuKanrlJi of exon'll ;Lnd nrohluroH; with 
anxw'en) luaned on every -nay rjneflilni'jfl 
rnu'tlcal men brought to him lot mLu- 
uon, 

Sludy at Home; Pajr As You Ce 

A few Trilnutfw ft rlay will elve you proo 
lEeal eiymmani! of Lhls Lintioirta.nl B.ubjrr’t. 
,Snp entire rfliirac without Bending a mil 
In stlvrmrt. Fay only $1.00 in 10 dayi 
and $2.00 monthly fur IhTtt moiill:^ IT 
y<ju fcetp the hwM. J[ nave ev«r 
fen- the Iflfk of a working knowledge of 
praetteal mathernatleH nend the roupon 
at onfti anti look B3Vf-r the Fill iiht fniirac. 



Palmers ^ 
Famous home 
study course 
available 
L On easy : r 1 \ 
terms 



Covarwt 

ARITHMETIC 

ALGE&KA 

geometry 

TRIGONOMETRY 

CALCULUS 

with pncticil 
•pplicgticmB 

Stnt lot 
Eiiltlinil Loft 
N* Mon*y I5iiwn 
5 zniR.ll Mpntiily 
t'l^mtnU 



MeGRAW-HILL ON-AFPROVAL COUPON 

IMfH>aiH IwhCi-. 4 pe.. 3 XU 42 *a ai,, « ./. «. 

P#nd mo Ibr fitrarr I^iwIIchJ unii tili'ulni tltimr ilmly Cgitfw 

If t'iLubiwI (pf La dafi' ruuniiwtlm °n ■iitii't.T.iL. lit id I trllL wait I 3 . 1 IC, 

E lm (rw «otn poit-'ire znd delrTTF,-. fcjpJ J?JW 1 r,i-i.'My bir t raiwli. w tflmrii 

wi-li jwstcpiiid. (We pzjr ptwlHe rm nrrauji»inM by rtmiLUBi* w 

&r*t jlL.r.tllhiniilf 



‘«mr 



ftflit Juq 



Cut n lid BMie. 



. Chvit 3 " J- 1 -.T-a* j 



34 A 



POPULAR MECHANICS ADVERTISING SECTION 




P DOE4NT IT SE£H a. 
SHAME TC- THROW f 
AWAY THAT c~V 

COQC€DU& ' 

PLUMAGE, fT*- f 

H 



J IT 4 UWE D-OSS, JIM ' t 
l f VE Wf}H£Q A THOUSAND 
— — n~- TIM ES | 

ti. hA f 1 COULC3 

5 i' MOUNT 

t T?; r - V vV 1 hy own 

jAV L---L.-A { T^O^HSES 



MOUNBKG T^EiE SPECI- 
MENS lS more f un than 

MtHtymUG THEM, THIS WILL 

HAKE *A7 

SO Far this pf ft 4 
MOUTH FROM W 
TAjU DERM y /— JT V, -1 



' YOUR U£hl I 
LDOtti GREAT, 
flOB DO r- 
YOU THINK J 
I GOULD TV 
LEAftN A 
TAXIDERMY?! 



■ MERES AH AD THAT SArt 

J CAN LEAftN TAxiOEftm 

AT HOME INI 
MY StARETlME 
L I Ml GOING TO 
(send in that 
coupon 
at l&w 



1 SURE, JIM, its S 
EASY, ONCE YOU GET 
ONTO rT WHY IVE 

PouOlED MY FUN 

FROM HUNTING -A>iD 
HAVE A BEAUTIFUL 
DEN AND PUKTY «' 

EOTEA MONEY 

TO SHOW FOR !»tl 
m— , IT -L L f 



t 1 U*vV i> MMHT BIR»( 



Send Coupon for Free Book 



Tflli nil nlmot TMHHfHTt nmt how xuii nn leim at 
huniB LpttkiU n t J I in - 1 Ite HI rd* + Anlm*ls, GiiTin-Huaili, 

FI* h, Stair* ronr **ln*bl«i IrephJv*. Deeiir*tu *<njr Iwimp mi-I 
ihn. L- ith ifTrn'Jincr Chrome THiiunp fi.>e ha I-:--.. nr 'I ■ L 
lB*tfafir hueb'km ptn4 fllH fin- M.uj’H CortuM^n Hit,.. it ■■; 
+ij-j;rri- 1,*, rhhiilta .r#|*, «rr«b fr.^ri, inl-j. HWur-»rl-;iuR m (1 ».*■« 
uz ■» , iiLin , biirJii ci- ■■ nir n rrii hanMfiiuri , IV i hi ■ irpimo n-il Dr *'"- u-tf 
X <n>ri vtaiM Iwitiiijf , snrtLl fun Mi J fj»a i.imufuiu 

BIG PROFITS TNrrtii mar "CC1 T '> lirn^f.-i ffjah. n±c i 
™ *l4BtliiP*ri>Hi*hH hii9.lnrii». to Mint 
icif iwrtitfiFtij ■■ II #i ir in'i'jTiici: 

nn I Mine M«n«r wrji - i.-ih- Ifi*, Laia-ri b\t nuil r: ,-.t <il.L 

irlmil*- *.-* | r mhi ^1 «fl f-.lvhiw Inn**. 

‘iKflt* t^rtoV' r.-Htum, iT kti^r .irtreit 

rarcl FHrM Niiw (or Lh.|ji irtturpInLjp Fj*e 
■mth - no ow [ - no ebhfutMi. 

TOUT ■ £■ + 



FREE 




Nnr 4 hw«stern School of T.ni icier my, 

Z j '3 Jourtney BMb, Oirinhn, Nth, 

Hrlrtliwn:- FI -rue '■’■n't mh f-aet frw I' 
(•■MTU lnrekklL cxolainlnc TniuSrrnjF- 



f/onn 

AdJfrJU . 




AT home: 

T*eom wmyKoehM Method of eolnr- 

Injf p'miM nn't mlnUtixraa in oil. K»w' Kfl 
art Lair-nt nmlfd. F r 'r dnnwiil. Stand fnr 
Fr» bcmlclffl. Mak* JWmwtr At ffnTnr. 



‘HJLTIDNAL ART SCHOOL 
1401 MltMlldn Atd. PfeAl. 1341 



ChiciKa 



PHOTO-ENGRAVING 




We Furnish all equipment and materials 

Lncjudlnc: iar«c xtliotCMcrMimvi^ i-amera tom pJ eta 



uTLh lampq, Jetifl ATJ4 acrte-n. 



ir-LL you haw hn- 



Lsbed rhe oourw rou can eotahi^h a pood paying 
Ijiik'PCiHJcut buflLnet^i with l ha equipment furtiLili^i 
nr wort Tor Othrm mt A tit? salary . I’jKilfl-En^fav* 



r*pp?i plain la 
IBM lint pltfin 
tin I hr IS itttai 
Hill Ilf tU JT 



hjr 

■ m. Urite Iwinr 

.(jBivrtl iin nquiTtm«D.E nwh «•■ »■ faPltirt. 
cbl uraLc-d an uiy wnv by writio^. 

‘ FtaH*-Efi4T*Tln4, D**L *'r=fh 



itf wiilrl 
Von -11 



I net t* 




STUDY AT HOME 

We guide you step by step— furnish all text 
material, including fourteen-volume Law Li^ 
brary .Training prepared by Leading law Dtofes- 
&ors and given by members of the bar. Degree 
of LL-B. conferred. Low cost, easy terms* Get 
our valuable 64-page 4l LawGuide r> and “Evi* 
dente" books free. Send for them NOW, 
^bSille Extension University, OepL JG4-L, Chicago 

Xew York E ‘ t " bI “, h 9 ^ 

Electrical 

f4a^ /or free booklet School 
44 West 17th St., N. Y. G. 



CARTON YOUR WAY 

TO success/ 

DONT COPY — LEARN TO ORIGINATE 

$2 8 5 

RAVE burns SCHOOL D*pt.M-X,eOXttH Cl'Kland.Ohii 




have Finnv* -in i^h mi now 1 m chgati oami- 

N AL C AElTTKVKlj ■! framo c ill v jr, , : «n 3ELLI Courp- m>i|- 

I tin. 26 iHItM I lid uTir 600 4ll««lf llhai. All (uf CJuibi 

H.-J MRf iJ oAA-fV. Jfjw /rpp Jtu.lt, 



Becomean EIS T GINEER 

SHERIS Pnsho ster time 

TJtlf^Al.. MECHANICAL, CIVIL* ARCHI- 
TECTURAL. (>|ip«iriimLii«M to inn'll j diirn JlvlPB 
c.t[wrjhos. Complete Junior Course in D mooths, 
B.a, Dc?rtc Coiihtfl 3 yeftTfl (27 mofU, Hj*hJ Ii>r 
so-PaOe; ‘ ulCe dock 1 - omued free. 

CHlCACO TECH COLLEGE 
D Ep t, C/7. 118 East 26th St.. Chicago, 1(1. 

Make mfint-y Utluf pJcturea. Plnotojtatihl 
in bdg duiii.ii ml. CCHntuemnl Photography 
also Trays bt? money. Learn quickly at home 
In spare time. No experience necessary. 
Write today For Dew free book, OMtadaiiw 
>rt towtr m firing School *4 







at Ho® 0 









M 



BUILD DUTCH WINDMILLS 

hmM V*wr flirilii-Bito M □ m r IKrIIIri S Ollin 

Rlpy Ihj hijild 1 1 r ir_ Fl],[:b i'KlNTa. (lludfll filO {HfUfU KtJFl* SO 1 ' 
l,irh - TV M niTrl XJ.. Ulli'rl it* (Ju5 rli WlBtlciiidJ, »p«rsr Il.c DU I OH 
fltm. riETHNINCJ SUTTKlt lO*. Kb«k hawji Sui fur iiuJirL iPL!.^ 

wnlj H lW I mi cni -pul r»ib fji'. iiithni 
■nd FF'illniid pn-ir. Ih **?■- 
F-ri- »ilA '■rd-'r. 

VilliiriA'i Mtxtal Co., hkl 



Lr+np, ili: 1-miwL *i:l r [).i r !. bor. TJlJI Gill 
4 hit il Liil Fur L'.ub.'i wi.it J.0 ..«||J.. 



P‘5, ?O30 ■ 4141 5C. MH-wIm. Wli. 



LEARN WATCHMAKING 



■Ail become i odepeadent. 
Easy to learn, 

rci 



U'e help yuu xecure a tkmjIii 
Send ipr !■ Li RE CATALtJfi, 



Pc, 



ST. LOUIS W4TCHM4*tma fCHOOt 



DIPT, 5 



IT, LOUIB. MO. 



New Secret Language of Mystic Zend 

Never anyth] ntv hefnre ]Jkq It. PhnrC as Eniillsi]— skilJNilB Fur- 
el^n. yet may tie Ifarrif-i In jl week* “i'lni j*rn 
Ted UuOk maLlecJ Tor. Oliucs, 

ZF-ND Dept. N. BURBANK, CALIF* 



© PAM SIGNS i5£j Y orSip r/Z/V^ 

HO LEHOHS OR EXPERIENCE REQUIRED \JTlL, 

wplTtIO , WITH LETTER PATTERNS*^ V - y 

tfitt IK2/20 NEVA AV£. * CHICAGO 



PAINT SIGNS 
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Without Cost! 



Boys! Learn Broadcasting and Telegraphy 

5 WIN THIS MOTORBIKE! 



Gel Thh 

MrCf ujihimti 

ND COST 1 



WIN 
300 
PRIZES 






-State, 



Oh, boy! 



Go on the air! Get this 
' mike/' hook it to your 
radio loudspeaker, and fool your friends.. 
Entertain the family! I rain for a broad- 
casting job, * . , Or get this signal set and 
learn telegraphy. Send wireless and night 
blink tr signals * , * You can get both these 
prizes, and hundreds of others, including 
this 1934 deluxe model Ranger Motorbike 
“WITHOUT COST, Earn money, tool 
It '$ ea ! J ust del i ver three well-known mag a- 
zrnes to customers in your neighborhood. 
Wit! not rnlerfere with school or pky* 
Hurry! Mail the coupon, and 
we ll start you at once, 

MAIL THIS COUPON! 



Mr. Jim Thayer 

DrpC 157 

The Cr«v«JI Publishing Co. 

Springfield,. Olli» 

Dear Jim: Sjsrl me ai * iiluiniin it once, ta 1 can 

win MONEY arid PRIZES. 



Name 



Age — 





, Want a Big-Pay 

Breadcasting Job? 

^*■1 [} you hare talent herr'K ynsir rim tire m get Jnfo 

' Brafid^utsUive. Ntw Floyd mtibcms method irauis 
* J you far Un- job yon h'jibi, You ini rn m Iwmv in 
I* snare rUne. Klin lli.ilLTUf enurst Fully Jn 

Free IlfHiblet, ‘"Mow la Kind Tour I'Lieh: Jn t-U-oad- 
castinii." Seu.4 for your eflRf twliiy. IJivti nge. 

FLOYD GIBBONS SCHOOL OF fino A UCASTI N 0 

:-fuii' <-nh si^m. w.. Di pi. wnUiiaiii^M. o.c, 

ENGINEERING, E i lU l j es£ . avi- 
Dlioti nn<l p'ttke rmtLfi, nervidne. 
n.artnr tin 1 tol^raphy UmplU 

tlo ,'Touu I il yu N i ne mnn c Ij c m:i nm; rs ru 
courw 1 <]_ ici v n 1 1 ■'< L lo three year* cMIl^c radio Wurfc, l e =. I.i- 

li-Lfil lti .■•!.. All fj. f.i i: .low. iTdlalin; In-n, 

Dodge's institute, Ada St.„ Va lp araiso, ln<L 

:rj 

PfeurTH; b TB.JlS'ED Ehrn 4 .il I. AH 'l'rrl-,n|nJ» n- 

W* rtdv fi ll Am . Olllrrt ■rf.lHiJ PKLt-lh-M ItBIDIEiC, 

n»jr. J,*r , Iv-wiy Irtiin, A*« Kr Cut itl .4 P. 

I. T . SCHOOL sr WECltg ■ lEAL Qg PTTlCTflT , f IS i. 3l jl., E, t. E. 



RADIO 






GOODMONEVFORSPARETIME 

A :ii‘ ft' fffury wiy. Alt luOWell hhn in blj di 'Jlllrrtl 0*r fir 

Jrmirn ilimI riLLi: lijy ieirn 1 . ,J turn CJUlt, JlfhJur i'rijn, 

T'iive, rlc N„ tKin ri^n.r* rirr.*ry. Vi,y»nr c-a iii'- 

nrd ■■JeIl rinifn. " H-aCp |i" Eqi^ !:■ h| , Bilrf yin| r , p I L 
y,,„ ,rn I : v-t j' I riLTripih^O. lr,r( inf I r>r im- 

IT'It ■■J S««-|ihb i*f frini l« imutii* «nil IJ"nv- 

fFiiJI, r^i CluK-Sl 

NO CANVASSING 

Jiy- «l< tt home B-rtd rnilir up* 
Ip SEO n. wr-rk Elmo *r 

JuJl Wrlir t-qiijr for liir il- 
(Umih. cliwJ t !HMT 
LE.-iOS FELEE Abn.ilulrijr 
eiu *1 q.ne eeir Li> p*f S.f’mi-ii 
in fr-ti l-i BTrry 

J..| ,Lny. write ^ J*ri . 

FIRESIDE INDUSTRIES 
Dcpi. 66-C Adrian, Mkh. 



le^wn COMMERCIAL ART 



Piivl N. Sierra made $500 white learning 

W any of ou r s ticca* 3 fu 1 Elude nta er* ntyri mating: 
big money, Our simple rrielhedamsfca if baest Id 
karn C^rnmrtclal Art, Cartooni ng end Design- 
ihifit nortit. in spara timr. NBw lowtuMion rate. 
Wrile for big free boofc, "ART for Pic as urn and 
Profit", l&tjay, Adlrcsin 

STUDIO m WASHINGTON SCHOOL OF ART 
1119 I 5TH St . WAIHI NCTON I P.O. MaT. iet4 



• SHOW CARD 
LETTERING 




TIj.kk Id |hc very- cmjTse you; need if you seek a position as a 
Show Can! LeUtitr m Sipn Lrticrcr.or want to hnive a businrsi 
of your own. ComptrLe nnd jiracUca! and es^ecinhy arrangtd Iq 
inert Eire n L‘f -di of tire Aluilrul wliu -iluditrs ji hi.Hn^. IVtitlrn 

by E. L. Koller, Principal of the lulcrnatianal School of Art, 
member of the American Frde ration of Arts, and Thu Rational 
Society of Craftsmen. Mail coupon Inr Free Booklet. 




INTERHATfQNAL SCHOOL OF ART 
OivhJ^a If Hie internal I an a! CoiTiipDiiilriiK Sthuli 
Dox 550 I - H, Scrinfol, Pann (* 

WLIhnm i-nvt it obliniLEcin, p I > a hc send me fall OetAEli 
of yuur laDint- flutly eaurie jn 

□ 1 1 1 u s-i rat in o O Shflir Card Ltllcring □Cuiiining 

njpnrJ. . 1 1 1 1 1 1 1 1 i j j 1 1 1 1 1 1 1 

.itMrrtw - 
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THE FIRST FACTS KNOW 



Ah Invention 




ftHH.I V\l. I* AS I'lUM'KI.I.KU VKIilC'I.K 



The First Step 

First — secure an experienced Patent 
Attorney to look after your interests at 
Washington. It is not the part of wis- 
dom to put off or delay. And remem- 
ber — LI. S, Patent protection is the only 
way to obtain the exclusive right to 
manufacture, use, or sell your invention. 

Importance of 
the "Search" 

1 can help you immediately. My 
offices are in Washington. Send your 
idea to me in rough form. My experi- 
enced examiners will make a search 
through the Patent Office to see if your 
invention lias been anticipated. I can 
give you a report at once— and this is 
something you must have, because it 
decides what future steps you should 
take. 



An Improvement 




HOBEII.V IB.1 I SKUA* 



Models mid 
Finished lira wings 
Unnecessary 

Don't spend money or lime on finished 
models or drawings before you know 
your idea may be patentable, My 
large staff of experienced patent search- 
ers can handle a search from your de- 
scription and roughest sketch. The 
main thing is to put it in my hands as 
promptly as possible. 

Facts about 



The Difference Between 



My Service 



^improvement** and ^invention** 

Very few* inventions are entirely original. When a 
friend says of your inventive idea: “Oh* I'm sure 
some thing like that has been patented already/' the 
chances are that it has. But your idea may have 
certain differences or improvements that earn its 
ngbt to patent protection. The first step is to deter- 
mine, through patent office search, if there arc exist- 
ing patents that bear on your idea. 



I am a registered l\ S. Patent and 
Trade-Mark Attorney, senring inven- 
tors ail over the United States, My 
organization is complete in every par- 
ticular. 1 have Draughtsmen, experi- 
enced Searchers, and Attorneys to 
serve your interests. I have had years 
of experience in patent matters and 
know T every angle of legal approach. 1 
will secure protection for your idea if it 




arence 



A. 0*11 



rien 




TD-P A lining IBuildlng 

WASHINGTON, 



D. C. 
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ft BOUT ft 



CLARMCf A. O’BRIEN 

n £ gistjEheZ} 



Also 

FREE 

RECORD OF 
INVENTION 



If you prefer to use o form made 
6|jociaUy for tho jitirpost ol re- 
cording l lie deacripiive outline 
gf your inveoLion lot my search- 
ers' use al the LI S Patent 
Office. write today for my 
Record of Invention form — it 
wdlfluidc and aRFihl you. 1 1 en- 
ables you to make a sketch of 
your idea and have it witnes^d 
Tti a manner of value to you as 
evkleitce should the occasion lor 
uvidrtlte arts*. My FREE 
BOOK tella you how to use this 
form iq protect your interests. 

INVESTORS MAIL 
Thi# Coupan 
TODAY 



ftJH be done / But the longer you 
the harder it may be for me to serve 

Reasonable Fees 
— Easy Terms 

Don't worry about finances. My fees are 
reasonable— and I can arrange convenient 
terms of payment. It has always been my 
custom to permit my clients to pay for 
their application in installments as the 
preparation of the application progresses 
in my office. 

Send Cor 
FREE BOOK 

In order to know the steps necessary 
securing a patent, send for my FREE 
BOOK, “How to Obtain a Patent/ 1 This 
book tells you everything that must 
done every step of the way; how the 
Patent Laws protect you, 
what an attorney does for 
you, etc. 



i 

l 

I 

1 

I 

I 



Please send at once your book, “How to Obtain a 
Patent'' and your “Record of Invention” form. 

Name. . T , T . T . . . T . T , T , T , 



Simply fill on! this coupon and 
tnaJj ft. Vou receive m.y FRIEE 
BOOK aqi! luy kpc-nml of lovi-n- 
tion form ivi tlm-pt ch4>K<! -4b|ig7t- 

tlon. Ho wcver. it would a;wtfc| up 
mattrrs II vcm would jwjid youc 
Iilon 4niJ &IQ.UU Search Fh at once 
»& tSaiii Lhfl vtfy Imporiant pre- 
liminary ecardi cau tmi dtariL-il for 
yOtl. 



I Address 



(Be sure to write or print name dearly) 





3&A 
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BOOKS SENT FREE I ) 

— ON APPROVAL ' up 

S VOLUMES BRAND NEW EDI- 
TION, OnJy 3 '■ minute a inv with 

I k- ■ f? \\ t IXD F R f K hK ^ • I FI „ 

r-*„ n AN r HnA y. prepare .-■-a f^r & r-<hm 1 drafting v 
rOr DlyMInBrS jub in le** man n year. mih imnirnl and 
VL" r i r tpn an von (->n f reh Hen oral draTrimr frem simpfi' f-trslitht 

ii n dVrOt fl n if Jv er v 11 "** t fl lT11 T" .4 a flj 

\ iHtainJ. i 'll > ri limit especially for bfi^lniHT", for 

word, by IfltnmiS niFn with rvnly pnmijnsr Fchtetlru? Print- 
PT>Rin«r? RTid, archi- Iruc ror»m prar'llCfr, FLUS ENGFXERR- 
teets. DeLuxe Apt- INfl, miwfe es.^v and dear ineludM com- 
Ible bindine, nearly R 1 * 4 * «“«* tn blue-print reeding 

2 , 0 WfHicfti,lM 6 bln*- Big Field Big Demand Big Pay 

printl t churta BQIl Cn>TV|^i'T,E ef*fi.nip,i nr. u.r.r»iii|Y l-i*'-! how Id 

j-liil it r pt m«- J nfl pen *•! l* , i il '3 1 i»* *nd mamthsMif hi* 3iiw^ p-1 f-=.« iril 6c 

U 1,1 E rams, pri'DareU Jiofl,*, x w „ ki T I,:, I '■ I|.t 'hr hFlinrain* — FOR 

you fnr a Knod draft' DTU FT^IEN HAVE THE REST CHANT FOR 
inir i nFt i ri rn nehfini ml ADVANCE M EMT. FWmuii , rw Iri'Hm 

injt Jnn in mtCMOlCW ,nv (« k>rn. xihI J< 1. tkxn, nuirklT — bw»k» 

or JirrJlltw’llSral IllieS. — **nd W'Jipni] |i?f * Fit EE and n fcf Viurield. 

f,, r 1JJ fi-fUn rA *auri|J*i«fl ^irinAfr.Ailp in 

cent lur 1U tmj a irei? J im,r,.-nn JVrtnirwI on. *,V-n fr „ U 

use if you mail coupon -q m nil rruJrn rf tf, |, < "K.n-*i <r fcl- 

immediately. T&fc.&1K£“ " “ " r ' 4 ""*J 

Complete - m 4 of d rawing Inpmimrnta If ymi 
send tor ( h esc droftl tie fated! s NOW , Tdow 
instruments are mode at the firm of 
t: arm an silver, are absolutely accurate 
and are packed In velvet lined leatherette 
pocket COM. Real fid value, but True Id 
yen ivlth Eh ere book*. 

AMERICAN TECHNICAL SOCIETY 
Dr»t* t»19, Priiil At 51th il., Chicago, III, 

ABHTfun ThIriIciI Bttlft,. DMi .Ollf, 6>?ni At 9#W It,, pli !***„,, ill, 
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GO TO HIGH SCHOOL 
AT HOME 

M-lkis sip tfac rrbjfitLlftn yrty baEiufril. Stud? 
at horns In spare time. Your eliaka of sub- 
jms. Expert Jnslruci Lon. Pci'suta] Fuji lie. 

Yau make yulck pragrcFa becauic yt/U are In 
A rlnsi by jMiir'ftf, Diplatna. Mall coupon 
today lor In Lere stl ii£ FU£E BOOKLET, 



IhTEfiPfATlON AL CORRESPONDENCE SCHOOLS 



r, ma Vnlrcrual Entecriitf* BqX 5502- H, Scranlan. Pi. 

wuhnut mat ur obll ga! 1 on, rleaw send epr full partlrulan 
about tha course I bate ehecHtd— 
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E EnglLih □ Beokkeeglng Q AunUfltine 

cmi Senriw o SaktmansbiPp p Advert! ting 
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rr PROTECT r\ YOUR r IDEAi 

TERSONAL IaTENT 3ERVICE 



1 oSTer a cenfldcTitlii] service as your pemenal 
rrpreirn! atire in Waihlnutciv gp all patent pmb- 
leins. IraJe-intirfaP end Cdpjlichts, Prompt aetldfl 
■ibUFed, at • mini mum of eipemc. Write me 
personally, today. Tot valuable T 2 -page booklet 
and "Heated of In- 1 r ft k U h n 1 D U 
Tintlim. 1 ’ form, frtfl. Li T i tlnlUJULl tl 
302 -D Vlctdr iullding, Wastilngten, D, £. 
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PATENTS— TRADE MARKS 

All in ve nti i us fiubmitted hrlti timfideiitial and 

given pereoaul attention by mcinbera nf iliefirm. 

Form , ^FrnYmce! of Conrfpti(tn' r rand iftifrudioni, 
'V/ou? to Eatabii/ih Your Right*'*— F HE Bl 

LANCASTER, ALLWINE & ROMMEL 

Patent Law Off foot 

412 Bowen Bldg. Washington* D. C. 




G E A R 8 

In Sttick — Immediite Delifeiy 

G«u 1 l upt-rri ledih'Tb, lar^vkrtv, thiu*r tiaar- 

II. if. 'I 1 1 IiU- . luf-lliTtP. T" il li-y-. i'l-r. A 1 -uTii* 
l i-r« L:.hr It -hiriFrl In i-ur i'LLi«cu tLiiek. 
f’n n .1 Inii ,| |I'|1 1- nil bp^r i,l (f>r» 111 ft Mi' hIJi'J. 

Si nd ua FLiir tiluc ariuli *Bd lnqiLirin. 

(Frife for Catalog N-o. IQ 

CHICAGO GEAR WORKS 
76 S -773 W. Jitkin Bhd., CHECAGO, ILL 



INVENTORS 

Our book givta 

L4 GET £ LACTT 6JS ¥ Sh«l N W.. 



who derive largest profit* 
know and heed nertain 
simple but vital Jaf ts V- 
/te< applying for I^tenti, 
th rise faet#; Beat fret. Write 
bfgl. 5 , Wiihiailrt . ft. t EshL l« 0 . 



Write for ear FREE "RECORD OF INVEIL 
THIN” and “INVENTOR'S GUIDE" fhiaf 
min f niff « ring PATENT FACTS, 

THREEDV& CANNON, 111 W,Wwhine 1 onSt,Chka^lL 



INVENTORS 



Jnformation on any book frfp. Write Popular 
Mechanics Press,, Chicago, HI. 



FREE Book 
on 




Trouble 



trouble 



prostate 



If you have 
dtiprdrr — bladder 



-Rfi up fTf^ucntLy »t night, 
there should be positive and rapid relief for 
yau— without diugs or manase-^vithout pain or 
discomfort— privately at home. Ouf fret faoo-k. tell* all. 
Dottort . Oiieopatht, Physical Culture director J, Saaltarlam 
experts use and endorse our methodic Fasity used. Very 
Simple. No matter what you have tried or how old your cate 
our methods will faring results or money back. Write for 
free illustrated booklet. Do it now, Relief is at hand, 

the electro thermal company 

2L?S Morris AvC, t Steubenville, Ollto 



PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 



ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in the latest editions of the Rand-McNaJly Directory of Bankers and 
Bank -Recommended Attorneys, published by Rand-McNally Bn Co., Chicago* JIL; The 
Baggott At R y all Directory of Guaranteed Attaraeys, pufallabed by Legal Directory Corporation, 
Boiton, Mom,; Flugel'a Law Li*t, published by Legal Directory Publishing Co,, St. Loiub, Mo.; Amer* 
ican Lewyeti Annual, pubiialied in Cleveland, Ohio; Bankers Service Legal Directory, published by 
Banker* Service Co., Bouton. Mstf.; Syre't L*w Lift, 9 Park Place, New York City; Walteri Legal 
Directory, Omaha, Nebraska, and the National Directory of Attorney*, Baltimore, Maryland, 



WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER 



Victor Building, 724 Ninth Stmt, N. Mf. 

WASHINGTON, D.C. 
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STOP Your Rupture 




c.Jf, 



Worries! 



Why worry and suffer with that rupture any 
lonser? Leam about tny perfected invention, 
lt has brought ease, comfort and happing 
to thousands by ossiEting jp relieving and 
curing many cases of reducible hernia. It 
has Automatic Air Cushions which bind 
and draw tha broken parts together 
as you would m broken fhmb. No ob- 
noxious springs or pada. No salves or 
plasters. Durable, cheap. Sent on trial to 
prove iL Beware of imitations. Never sold 
in stores nor by agents. Write today for full information 
sent free in plain, sealed envelope. - 

Hi C- BROOKS, 526 K Stats St, Marshall, Michigan 



ANY KIND OF MODELS MADE 



(Urn or Small) KflulppwTto market ymir patent or speeJalt y. 
hdllcere of intrkato models. tn^s*, dies, metal stamping, deep 
drawing, spot welding, iR-qUcT ftumylne- Ifependntile repair work. 

MASTER TOOL & MACH IN t CD,, IMTU. Irutvn, St.LOulv Me. 
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REGISTERED PATENT ATTORNEYS 



1CJS Waaltoorlh ELIdq ,. DrpL A 

20 t MILLER DLDC. WASHI 
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Nrw York City 
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Other Men have 
Read and Profited 
this FREE BOO 



T UTS hook w as pro- 
lyl red far men of 
idea* — men who 
have an article in mind! 

(hat will [ualte money, 
fljivr inonrjy, sa ve labor 
or give td^tL^iro. Lead- 
ing thinkers ftpri-c that 
the world of ft few 
years from now will 
hu rodicaliy different 
beeauf*e of the con- 
tributinna to prog- 
ress that inventors 
will make. Now ia 
iho time — if you 
have an idea — lt> pec 
about protecting it. 

Little Ideal Have Big 
Commercial Possibilities 

Don't l Link that to be i unlit- 
able an idea need?- io be campli- 
nlnL Simple articlra — jllsT- u 
[KHon'i hunch — have often 
proved profitable. The crtnldy 
hair pin, the tnrtal tip Tor ehtre 
litres, the paper dip nrc good 
1'iiimpb, AJaO improvententfl 
on patented Jirlides aoiuptunra 
prove more a>mHfahli- tlmh lh« 
original article itself. 



X^noUfJ 



Ibw ia [utrnl »pplic»" 
I+ut> i* nc*p*r*d ■ v.'h*i: 
■ EntM Ktt tnkrt NOW lo 
i Ijiim ytMj r ri ijlll to 
!l(SUF I-lIetA 7 Kcrw iSlr 
IMilenl Ifl-uii |ieit.L.t 

yoti? Thu Writ briniti 

>.m many initT«tins 
I kiiijit < l bIao illunl rnlFi 

ifiiptirtint And in^- 
cliBfiLcnl and cliClfkll 
ptilinllk'Ir 
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ly. 

FREE ROOK NOW 

Many a IlLfill has waited until 
too late to protect ft [i ideft by n 
T'oLtcd StnteB Piitelit. Romom-, 
lirr, flomeoise else nmy be tliink- 
t l l along the name linea that you 
nru; and the f J utect t^awR favor 
the man who files liip- application 
lor n patent find. So learn the 
L[ii[M>rtftrit farts about Patent 
Pj oleeti on ft t once. 

35 Years of Proven Service 

Tor thlrty-Ovf this orcanl- 

ifttio n tusis served uiventqra from, all 
over tha co i ml fy. C ) ur I urge si off o f 
[latent BprvEalHtH eIvch you expert 
iiini prompt aervlffl. Our fevd ure 
rea*onjit) 1 e ; we olao help with di>- 
ft-rrfil payments. The no upon miikcH 
It convenient to write to m at oneo. 
Use It today. 



Abo F.HF.E With the B«b 

D^Iow in ii n "Evidifri'i'n n[ In- 
vonkm" fumv en wkirh jmi 
ep .0 hki’irl] ym:r idea. iJi'soril^if 
it utd linve H willmiml, I'll la 
will In Hih[ Id yevl lm bkmm 
with cur book. 



VICTOR J. EVANS & CO. 

Ettoblifhed 1898 
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MAIN OFFICE* 6 MC. Victor Uldfi,, Wittilntfton. D. C- 

naANClf OFriCES: ifi'fO N Conway Bulltlidg. Ctlteauoj 
10(17 N* Vt'pol wr>rth Id tig.. New York; N Fidelity HsUa- 
ilelpfilit lYitflt Hullding, Philadelphia: &14 N Empire liuJJd- 
Ing, Httsburglt: loti) n Hobart Building, Ban PtfmdHO, 

Fleoae aeutl ine your free IjOOK, “'Patent Protection," abd 
your 1 ‘ Record ol Lnvtutloo Blttn.fc.'‘ < 
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,1* tW ritfit i* a cut-away nt U 
of nut of the A'iii’t- tciim front 
which of the t r ?M Pontiac 
Straight The whet l jW 

# 11 /^ nrY r^rriii/ At j Af j-h 
l^j-r / Jf JW fWJTTn/n/ JfD tAf frame 
At j j-jtr tuhly of «/r 

4 4?/ J r r d sprt PI JS H f/owA j'c - at trrrz 
ubn‘t ^hwrhtrs, iWjeih^ am/ 
Jt/n % pin. 



H ow 



Knee-Action Front 




Wheels 



Provide More Rear 
Seat Comfort in the 



NEW PONTIAC STRAIGHT EIGHT 




The common type 0 } front axle 
binds the wheels together. W hen 
one wheel meets an obstruction, 
the axle tips and the ear tilts. 




When the front wheel of a new 
Pontiac merit a ha flip,, /he wheel 
mounts it independent h — scarce- 
ly disturbing the level of the car. 




Here is one of the amazing things 
about Pontiac's new Knee-Action 
wheels. They classify as a front- 
end improvement* but their great- 
est advantage lies in the gentle* 
rhythmic ride they provide for rear 
seat passengers. 

In conventional cars stiff front 
springs and soft rear springs fight 
each other to their rate of flexing. 
The car is bound to pirch and 
gallop. In the new Pontiac* on the 
other hand, the soft coiled from 
springs are tuned 10 react i n unison 
with the soft leaf springs at the rear. 
There is no pitching and bobbing. 
The rear seat does not M rear up" at 
intervals and throw passengers for- 
ward. Instead* the car glides along 



smoothly* and rear seat passengers 
enjoy fully as much comfort as 
those in the front. 

Write Pontiac Motor Company* 
Pontiac, Michigan, for full infor- 
mation on Knee-Action wheels. 




KlDt Of l«4 K>yTP« *TTM HJilliCTlON WHIIii 



The tu\ i graphs abat e were made by a highly 
sensitive instrument developed at the General 
Motors Prating Ground. The tap graph 
records the effect of an extremely rough road 
on the hack of a person in the rear teat of m 
/PJ3 car. The lower graph it the record 
made at the same speed, over the same road 
With the passenger m the rear Seat of a 
19S4 port tine. 



GET A STRAIGHT EIGHT FOR YOUR MONEY! 

When writing to advertisers plea* ft mention Pojmtar JLTerftantcs 
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Popular Mechanics Magazine 

Jl REG151 ERE« IN U. S. PATENT OP-TICE AND CANADA W 

WRITTEN SO YOU CAN UNDERSTAND IT 




Thi' h«im tlk'n iiTiTT.iNj'ifi 

[(«> (ijirrmri' id mimii ivi-irfi** 
* »J 'v >'ti 5I>0 T(fnpJnifaT|.t per 
jM JtfCCimi from uhaJi if jfwiwi 



Bcum of light from cm 

/Ml 1 SL r 5 10 VHo/l P7I i rrQ i 



fWhat is the 
^ SPEED of 
LIGHT ? 



j IGHT still continues to be one of the 
J great riddles of science after cen- 
turies of studv and experiments by some 
of the world** greatest physicists and as- 
tronomers, 

Tlic ] ate-it [Lverugo vnltif nf the velocity 
of light, which probably wilt he accepted 
as the world standard, recently was an- 
nounced by scientists of Mount Wilson 
observatory as 186,276 miles per second. 
They also made the amazing statement 
I ha l their measurements showed fluctua- 
tions indicating the speed of light may 
vary in regular and rhythmic cycles. 

The technical term, light, includes radio 
waves, infra-red* ultraviolet* X-rays ami 
radium waves, and many modern theories, 
including Einstein's theory of relativity* 



Top. Method for Sending Beam of Lifcbt through 1ULU- 
Long Tube Uat'i in Making the Mc^urcmcnk; Ktln-w. 
a Sec lion ul the Tube 



Vol. 61 



MARCH, 1934 
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ULTRA VIOLET 
RAYS 



X-RAYS 



RADIUM 
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GAMMA ^AV5 




Li ffliT Waves Are Made Up of Many Ways: This Draw- 
inR Lists At] Known Waves or Rays, in Order oE Dc* 
creasing Sixth Ranging from the Long Radio Waves 
Down tn the Tiny Gamma Raya 



Rormtr, Astronomer, Cslruhtccj Speed of Light 

by SelcL tixiR One l.J Jupiter's, Mint Moons and Ohsttv- 
DifTcTencc in Time in Which |t Emc? ned from 
Jupiter's Shadow at Twu Ends if Enrih 1 Oilisi tht 
Tjmr Varied BcdttJSl the S tellhe's Light Hat! to 
Cross the Earth's Dibit 

arc billed upon the ahsoliuejicst- of site 
speed of 1 t.irh t, so any proof that it fluctu- 
ates in velocity would have a stupendous 
effect, not only in ( he world of science, 
but in our everyday affairs* 

Astronomers take the speed r»i light as 
a tniii, engineer.* base their calculation:- of 
radio and related waves upon live abso- 
luteness iif the velocity of ] i u; 1 1 1 wave-, and 
even surveyors* measuring a distance id 
100 miles, must ha-e their figure^ on the 
speed of light* 

The new velocity value is slower than 
the figure reached by the late Dr* Albert 
A. Mhliehnn. University of Chicago phys- 
icist ami Nobel prize winner, who placed 
light's speed at lHfi,2ft4 wiles per second in 
1G27 after flashing light beams villi mir- 
rors between two mountain peaks. He 
was not satisfied with the accuracy of this 
figure and had a mile- long vacuum tube 
built for further experiments. lie died as 
tests were being made by flashing light 
with a revolving mirror back and forth 
through the tube. 

Dr. F. G, Pease, of Mount Wilson ob- 
servatory, and Fred Pearson, of the Uni- 
versity of Chicago* carried on the work, 
completing their observations nearly a 
year ago. For months they labored over 
their li Tidings to obtain ati average of the 
many observations made. 

"While there were fluctuations which 
itght indicate variations in Ihg speed of 
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tight," says Dr. Walter S. Adams, director 
of the Mount Wilson observatory, "we 
are inclined to the belief that these were 1 
due tn conditions which affected the in- 
struments, The last hypothesis to be 
adopted is that the velocity oi light varies, 
I f a man knows accurately when the sun 
should set, but observes that according; to 
his watch it sets live minutes ahead of 
time, a logical person does not assume 
, that l lie motion of the sun varies, hut that 
his watch is wrong." 

The two men who carried cm the experi- 
ments observed fluctuations suggesting a 
double variation, including a short period 
of fourteen and three-quarters days and a 
long period of one year, the range of vari- 
ation in each case being about twelve 
miles per second. The curve of variation 
res cm hied that of the tide-raising turce, 
although there is no known wav in which 
variations in this force can produce 
changes of this kind. 

Further analysts of their figures may 
change the speed value by one or two 
units, but this may require many months 
of work. Dr, Adams says that to obtain 
any more accurate figure on the speed of 
light, much more complicated equipment 
must In: used than any thus far employed, 
including quartz mirrors, a more stable 
pipe line and very elaborate timing de- 
vices, because the precision required in 
such an experiment is extremely high. 

The story of light is tilled with romance, 
for great scientists like Galileo, Roomer, 
Bradley, Friz can and Foucault have puz- 
zled over its riddle. Roomer, the seven- 
teenth century Danish astronomer, arrived 
at a speed figure of lSo.dlHI miles per sec- 
ond by a very simple method. Jupiter lias 
nine moons revolving around it at regular 
periods, Roerner selected one of these 
moons and observed the difference in time 
at which it emerged from Jupiter's shadow 
at two ends of the earth's orbit* The time 
varied because of the fact that the satel- 
lited light had to cross the earth's orbit. 




Radiator Kemgl-uje 
Which Pitvents Wall 
from Absorbing ftejt 

“HEAT BOUNCER" OF ALUMINUM 
FITS BEHIND RADIATORS 

Much of the heat from home radiators 
which is lost through absorption by the 
walls can now lie saved by lilting radia- 
tors with "heat 1munccr&/’ thin aluminum 
dicers fitting behind the radiators and re- 
flecting the heat out into the room, It has 
been estimated that about t wenty-fnV p<i> 
cent of the beat thrown oET by a radiator - 
is wasted by wall absorption. The re Elec- 
tors are intended "to save much of this 
waste. No special mounting is needed for* 
installation, the curved metal sheet slip- 
ping between the radiator and the wall. 



HILL-CLIMBING MOTOR COACH 
hit/^Qp 'vt/HAS A DOUBLE DRIVE 

J he diameter of this orbit is Germany has developed a powerful mo- 



rn lies and it required sixteen minutes and 
thirty-six seconds, or about 1,000 seconds, 
for the light to cross it. 



C There were J.ltfM airport* ami landing 
fields in the United States on January 
first, an increase of seventy -one in a year. 




tor coach For traveling through the moun- 
tainous regions on long overland journeys, 
'I he vehicle has a 330-horsepower twin six- 
cylinder engine, each motor driving one 
of the two rear axles. The capacity of one 
engine is sufficient for level stretches, but 
hyth arc used for c limbi m 
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Bouts for Berries snij Small Fruit Made of Paraffined 
Paper; Note Ease of Assembly 



BERRY BOXES MADE OF PAPER 
ARE EASY TO ASSEMBLE 



Boxes for berries and small fruit fire be- 
ing made of paraffined paper and provide 
cartons of attractive appearance wit Sell are 
well ventilated and sanitary. The boxes 
reacli the shipper in two parts which are 
quickly ami easily assembled without the 
use of anv tools* 



CHEMICAL CLOCK FORECASTS 



• o09-"3 ,veather for the day 

inventor h;i' produced a 



IS 



produt 
c tainted. 



fu re- 



i s t s ike weather 
for periods of 
from eight to fif- 
teen hours. It ar- 
omatically c o fri- 
es the humid- 
or lack of it, 
and registers wind 
ion and ve- 
locity* giving the 
in terms of 

■ f* n, 1 / 

t u re we a l h e r> 

instrument is expected to be of value 
to aviation and particularly in the lieltl of 
transportation. 
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AIR ROUTES OF FUTURE SOUGHT 
IN STRATOSPHERE FLIGHTS 



France and Germany are racing for the 
honor of being first to send an airplane 
linn i!ne stratosphere, Germany has con- 
n it' i d and is testing a junkers ship in- 
i ended to penetrate the atmosphere ten 
ii. ih - . -t more above the earth, and France 
ha- a Farman plane under test fora sim- 
ilar venture. When these ships actually 
start Mr the stratosphere, they will be pio- 
neers just as truly as were the mariners 
vJio -leered the first frail craft across the 
\t finite for, while balloons have carried 
their crews to the stratosphere, heavier- 
than-air craft have tint penetrated it. The 
purpose of the (lights is to determine the 
behavior of planes in this vast region of 
perp* dial calm and rarefied air where it is 
hell* kI airplanes of the future can travel 
a i p veils of 500 miles per hour, bringing 
Paris within six hours of New ’Shirk hy 
air. Each of the ships lias a sealed metal 
cabin, but in the German plane the pilot 
remains in one position in his metal con- 
tainer. The pilot of the French plane, 
however, obtains a maximum range of vi- 
sion by sitting on t up of the fuselage for 
the takeoff. As he climbs, he enters the 
cylindrical cabin hut his head protrudes 
through the open hatch, A-* lie goes high- 
er, he lowers himself inside, seals the 
hatch, turns on tin breathing apparatus 
and thereafter an engine-driven compres- 
sor maintains air in the cabin at a pres- 
sure equivalent to that of 10,000 feet alti- 
tude, while the flyer uses his instruments 
for the rest of the climb. It is impossible 
to vision all the hazards that may face 
these pioneers when once the stratosphere 
is reached. Despite many precautions to 
take such things into account, lubricating 
oil and fuel may freeze at the extremely 
low temperatures, t lie rare air may not 
mix properly with the fuel and ice may 
form on wings and propellers. To fore- 
stall such troubles, laboratory experiments 
have been carried on for months. Metal 
alloys have been found which resist the 
formation of ice, it is claimed, and a spe- 
cial type of air screw has been devised 
which is extra large and has a variable 
pitch for use in the rare air. Metals have 
been tested hy the score in efforts to find 
l hose which do not become brittle at ex- 
treme! v low t 
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ELECTRIC CURRENT 
IS PRODUCED BY 
PLANT ROOTS 



Plant roots produce 
electricity in small but 
continuous currents. This 
electrical activity is cor- 
" related with the use of 
* oxygen by the living, ac- 
T- lively growing cells, ac- 
cording to D c H, F. Rtv 
^scue and Dr IT L l.ny Tl 
^ of Lite U niversity of Tex- 
^ as, TffiT rate of axygeir 
con su nip t ion ts g r c a t c s t 
. in ihe region of active- 
Occll division and changes 

in the available supply of 

oxygen in this region also 
result in the greatest 
change in oxygen use. 
There is a correspondence 
of polarity in form, Func- 
tion anti electrical charge 
along the axis of the root, 

?/ita 

ROTARY SUNSHADE 
FOR AUTO SWINGS 
OUT WITH DOOR 



Nonet h mg new in sum- 
mer ventilation for the 
automobile is offered in a 
rotary sunshade that 
spins rapidly when the 
car i? in motion. Foul air 
is expelled and fresh air 
fanned into the interior. The device shades 
the inside of the ear T eliminating glare and 
helping to make trips comfortable on the 
hottest days. It conics hi several colors. 
The shad e is adjustable to any automobile, 
ft swings i iiit with the dntni. 
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nil tit the Parity Finished “Princess Elizabeth" on Which Work la Being 
Ru*hed in Hope of Regaining Speed Record ter Hngt-mil 



BRITAIN BUILDS BIGGEST LINER 
TO REGAIN SPEED RECORD 



Thousands of men were put to work in 
England and Scotland recently at the task 
of completing what will he the world's 
largest liner. It is t he Cnnard shin. 534. j 
’which will be known as Ih e 
FJiitTrl^eTlTT Work cm the “big boat.” as it 
is known in England, was abandoned two 
years ago with the hull partly completed 
when the venture ran into financial diffi- 
culties. The British government is now 
advancing money to complete t lie liner, 
which will be used in an effort to regain 
for England the blue-ribbon speed record 
for crossing the Atlantic, The British boat 
will be somewhat larger than the new 
French super-liner, “Normandie.” 



Kutjry Sunshade Which S^ins When Auto Is in Mu- 
tton and Keeps Air in Circulation 









Aluminum Mirrors Reflect Ligtit and Colors 
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Tap, Mirror and Lamp Re flee- 
ter yF A lum i ti u m Alloy and a 
Spoi Light Equipped with lhe 
Reftecmr; R i In t , WatchitiR 
Aluminum Eviporitton Process 

Mirrors with a surface 
of aluminum alloy have 
been fount! to reflect 
more light and more 
colors than the ordinary 
kind. The usual silvered 
mirrors arc poor reflec- 
tors of colors toward the purple end of the 
spectrum but the aluminum ones not only 
reflect about ninety- four per cent of the 
light but also most of the colors, hence 
are used for make-up and as photographic 
reflectors for powerful lights. The surface 
is applied by placing the mirror and a 
quantity of aluminum alloy hi a vacuum 



chamber where the alloy 
is heated above its nich- 
ing point, the atoms he- 

mg deposited m a thin. 

^5 uniform him on the mir- 
- rnr surface. The process 

takes only a few minutes, 
is inexpensive and mir- 
rors thus treated do not 
scratch easily or tarnish 
it is claimed. Astrono- 
mers hope the mirrors 
u ill open new possibili- 
ties for ultraviolet photography of the 
stars, ami telescope mirrors arc already 
being given alum ilium coats. Tt U expect- 
ed dental, optical and microscopic mir- 
rors also will be thus treated. The same 
process can he used for applying an ex- 
ceedingly tli hi film cd metal tn almost arty 
object, giving .them coats of gold or silver. 
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INSIDE OF TIN CANS ENAMELED 
TO PROTECT CONTENTS 



When tin cans are used for the preser- 
vation of food, those with special enamel 
linings arc recommended by the federal 
bureai^of home economics for canniuj 



certain products, hoods contanTuig cer- 
tain red pigments lose their color unless 
placed in bright gold enamel-lined tins, 
known as ' R 1P cans. Cans with an enamel 



lining called **CV' which is dull! gold. 






should he used for canning foods high m 
protein. These "C" cany however, should 
not he used for acid foods. Snap beans, 
chicken and other meats, greens including 
spinach, okra and okra with tomatoes and 
mixed vegetables should he placed in plain 
ns. Torn, succotash and peas should be 
canned* in enamel tins while beets, 

cherries, berries, pimentoes, plums, rhu- 
barb. tomatoes and tomato juice should 
be placed in the "R M tins. Pickled fleets 
should go only in glass. 
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How to Tell Value of Your Old Gold Jewelry 




Since the price of gold has advanced, 1 
old trinkets and jewelry containing the 
precious metal have increased in value. 
The exact worth of such pieces can he de- 
termined only by melting them and ex- 
tracting the gold content, but anyone with 



Aliovc, DLupIny of Old G^ld Strap: 
sn 'Circle-. TcsrinR Old Watchcaae 
by Smut Me Eli i>H.t to Determine 
Its Quid Coni pi: . [,dt, Weighing 
Old Gold 

a mechanical bent can cm- 
ploy an easy method of 
determining values which 
is accurate enough fnr 
small transactions. In fact 
the method is used by 
many gold merchants in 
fixing a price for articles 
containing the metal. "1 he 
first step is to tile a notch 
in the article being tested 
and apply a drop or two of 
nitric acid, If the trinket 
is plated, a green line ap- 
pears, as the acid acts on brass an# other 
base metals with that result. The tester 
next rubs the article on the touchstone, a 
slab of black jasper or similar mineral On 
the surface of the stone will appear a thin 
yellow streak which the expert reads cas- 
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ily by its shading:. The novice employs 
touch needles, each tipped with gold of a fu I 
different fineness until lie obtains a streak ^ A 
which seems to correspond to that of the jt 

article being: tested, lie may then cheek " / * 

on his finding by applying a Few drops of 
acid of the strength designated for aril- | 
cli's of this class. Pure gold is not soluble . j f jL, 
in any of the ordinary single or simple 
afirk, lint if the streak contains other met-- 
aK it will be darkened by the acid and will 
show certain effects which indicate it- P 
composition. The article is l lien weighed 
and its value determined on the basis of 
it-' gold content as indicated by the tests, pj 
The metal obtained from melting down * 
old gold, known as "gold scrap, Hl is used 
m the arts and industries for the must part, *--■ ' k4 
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LIGHTED HANDS STOP TRAFFIC 
FOR PEDESTRIANS TO CROSS ij^adP 

New York City is experimenting with JU^T] 
traffic lights which give pedestrians 
chance to use the streets with all vehicu- J * f 
I a r trallic at a standstill. Red and grecu^ Mrt#l Joint 
lights control vehicular traffic, as is the - * 
case with the on! inary traffic signal, hut 
there is also a big red hand which, when 
illuminated, stops all traffic on wheels for 
a brief period while pedestrians cross in-^ 
terscctidms between light changes, ^ 



It'j Sett sut; Up Sa^Jiurats 

the W i Ur Piccca i rmi/ 



5 MOINT for making sawhorse 

^ SPEEDS UP CONSTRUCTION 

. i, 

horses, trestles, understating arm 
* scaffolding may he constructed quickly br^ 
J means of metal joints that are applied by 
£ a few blows of the hammer Use of the 
joints makes possible the erection of a 
^sawhorse in two minutes, ready for use, 
.The sawhorse may be knocked down and 
Rm nved or stored in small space. No ex- 
erience is required in the use of the met- 
al joints. Two sizes are available, the 
^smaller to Jit one-hy-tliree lumber and the 
larger tu fit two-by-fours. 



GAS RISING ABOVE OIL WELLS 

IS HAZARD FOR PLANES s 

Aviators have been warned of the dan- 
ger of flying through the gas-drenched air 
above oil fields after tests by the navy , 
which showed columns of natural 'gs*. ^ 
mounting a mile or more into tli^ sky 
above the wells, A spark from an exhaust p — ^ 
eon Id ignite this gas and cause a terrific 
explosion. The navy has warned its pilots — ^ 
to stay away from oil fields, unless at high - ^ 
altitudes. Above one mile, the danger T * 

is diluted, , 



Traffic Signal with Uphtcn ULindfi wf 
f Vehicles for ! J nde5trian5 to Cn 



Cf Tusks of the male African elephant 
usually weigh about forty pounds, but 
some w^ieh uiojjc Ulan JtkJJ jmuiidm-aotuf , 



rum gas 




By JULIAN LEGGETT 

F ATE afternoon in a 
^ Chicago insurance 
office , T . stenographers' 
lingers flying faster . , . 
girl cashiers counting and 
bun tiling the day's re- 
ceipts . „ . belated custom- 
ers standing in line ... all 
signs that another busi- 
ness day is about to end. 

Four men stroll in, hats 
low over their eyes, and 
join the customers’ lines 
patiently waiting their 
turn. A fifth mart walks 
in, then over to the only 
„ guard in the room. As 
they stand talking, the 
-p man suddenly presses a 
gun against the officer's 



Td]t f Erilaruc’rl Photo of fkent Made from Film Strip Shown at Cjti- 

■t-er ; Bottom, Detective Camera CalctlM Bandit m Act 



side and shouts : "Listen ! Keep your traps to .ihy. gfnor^ together i t li 

closed, do as wc say and we won't hurt two customer^ who'hacl not had time to 
you. Lie down on the floor, all nf you." complete their business. As the bandit 

Twenty women and five men employes chief’s command is obeyed, his four cun- 

• ! f J ■»$ -M\1 i AS ? •(» a , , 

n ,m ■_ _ C' ’ ii . , . _i • . 
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'i -u-fi , Rig hi, Drawing iUtlsltaTM How 
Camera Hidden Hi hi nil Wall Cj ~ a LI 
CiL’ia I Ei c i-'iL'tuE’c.: ; Boitom, T< i ic ht 
Photo Taken by Robot Sfrtw.-j T3i.im.3ii 
HOiilint: Up CnshiL-i ; Ev-cn This S=de 
View Gi vt-r Pol it. l' Some Help in 
Their Sesnh 



3 1 '/ a t rust- were marlt ami mltv 1 ron- 
victiuns we re obtained. V\" 3 j y -nt c 1 1 a poor 
slio wing ' 

Fill ice officer- place 1 1 1 e Mann- direct 1> 
upon u itmsses, charging lhal in only a 
Hnall percentage of robbery cases is it pn — 
sible to get positive identifications. As- 
suming, then, that identification is the key 
to the problem, science lias produced a 
robot that not only sees bandits at their 
work, but also remembers every detail suf- 
ficiently well to bring about identification* 
apprehension and conviction of suspects. 

This robot, which works silently and ef- 
ficiently., makes pictures of criminals in 
the act. It doesn’t mailer about the light, 
for the apparatus works equally as well in 
artificial illumination as in daylight. 

Invented by August IL Meyer, the robot 
is a photo identification system which 
snaps a picture every three seconds. In 
the insurance holdup, the apparatus would 
have produced sixty separate and distinct 
photographs during the three minutes the 



federates pass in and out id the cash 
cages, scooping up currency. It is all over 
In three minutes and the men hurry from 
the office into the street, there to mingle 
with home-bound crowds. 

Hardly have the bandits reached the 
street before the alarm is sounded, bring- 
ing ei police squad from the station near 
by, Each victim is questioned and then 
conies the surprise — no two witnesses give 
the same description for any otic bandit- 
Right at the start, the police have nothing 
nn which to base their hunt. Suspects Eire 
picked up but cannot be identified and the 
case finally is pigeon-holed as "unsolved.' ” 

This holdup is typical of 15,200 rob- 
beries, not including burglaries, committed 

in a mid-western city during 1032. Only 
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Left. Hatdup Photo Snapped by Robot ; Right , Idcun- 
P Lilian by Mean* o! HaMllp Phut it; Opposite Page, 
Top. Left. Arr^Hng the Suspt-L.t* : KigEn, C c.mi 1 1 pen cj 
S^cni; Sh0W(t1A Enlargement of Hob I up l-'huni LScing 
LJ^cd tu Aid liJun t jr'iL 






bandits were in the 1 office. Out of that 
many, sufficient identification material 
would have been available to help police 
in l heir search* 

This equipment consists of several pow- 
er-driven cameras., concealed about the 
bank, pay station, theater ticket booth, 
post office, store or other places liable to 
he held up. Supervisory circuits for start- 
ing 1 the cameras, bat- 
teries for supplying 
energy and a control 
cabinet e o m p 1 e t e t h e 
system, which is entire- 
ly self-contained* inde- 
pendent of power sub- 
ject to interruption. 

Ordinarily one to six 
cameras will serve the 
purpose but the number 
may he increased to 
provide adequate pro- 
tect ion to any building. The cameras arc 
so placed as to photograph from different 
angles to take advantage of the best illu- 
mination, The preferred practice in locat- 
ing the cameras is to place them within 
walls and partitions of rooms to he pro- 
tected, behind grills and even camouflaged 
as telephones, with (he mouthpiece serv- 
ing as the robot's "eye." 

Foot or hand controls for setting the 
cameras in motion are placed at points 
where they can he operated without no- 
ticeable movement and where they will 



not be liable to accidental operation* The 
camera will make 24‘) exposures during a 
period of about twelve minutes for each 
loading, an exposure occurring at three- 
second intervals* fast enough tu follow the 
movements of each criminal. Three ex- 
posure-time values arc repeated consecu- 
tively* one of which will be approximately 
correct for the existing illumination at the 
time the camera is in operation* Super- 
sensitive film is used and front its nega- 
tives may he made enlarged photographs 
or film for projection on a screen at police 
headquarters or perhaps in court. 




Unwin gA at Upper Left Show Foot and Hind Cun 
trols i Right, Light W.trnss Official 
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Center. Left, Dr.i win « of How Camera System Gets 
Several Views; Bottom. Small Camera Cut Away |q 
Show Method of Cama imaging the Camera; Bight. 
End et The Story — Batldits Behind Bars 

ami photographs the culprit. Thus, if the 
criminal should discover and destroy one 
of the cameras, all others in the circuit 
would capture his image on film for iden- 
tification purposes. 



One feature of the robot is the control 
cabinet, which may he placed on the desk 
of some officer of the hank, theater or 
other place under its protection. I 'he in- 
stall l that the cameras are Marled, a red 
light glows at the front of the cabinet, 
warning the executive, To prevent "in- 
side Ti in Ik. where an employe n light turn 
on the system to empty the cameras, the 
warning light is arranged to continue 
glowing until the oificEal unlocks she cab- 
inet ami resets a control device. Tamper- 
ing with the system at any point is de- 
lected quickly by this means. 

After each operation, an exposure count- 
er on one of the cameras is read to deter- 
mine the amount of un exposed film* For 
more accurate identification of suspects, a 
calendar clock may he placed within range 

( Continuci I b jiagt 122 A) 
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Thrills in Keeping Augfit Air -Mail Beacons 




Keeping in service 
the g r o it n d lights 
w h ich blast e a trai I 
across the continent 
for air-mail and pas- 
senger pilots is filled 
with thrills and is a 
test of human ingenu- 
it y in conquering nat- 
ural odds. Typical of 
the equipment used 
wherever power lines 
cannot be reached are 
those on the Pueblo- 
to-Cheyenne air-mail 
rout c — f r o m south- 
central Colorado to southern Wyoming. A 
considerable portion of the iCHl-nitle span 
is through craggy mountain ranges, and 
across plains country hostile to human 
and scientific invasion. Where gasoline 
engines can be transported by automobile 
truck or horse-drawn wagon, individual 
electric plants are installed t<» supply cur- 
rent for the beacons. An astronomic clock, 
which tells the date, the exact moment 
when sundown and sunrise will occur, 
controls all mechanism. Automatically, at 
sundown, it routes electricity from a 32- 
vrdt storage battery to a gasoline engine 
which, in turn, activates an electric gen- 
erator. The generator supplies current to 
the beacon. These plants are equipped 
with two gasoline engines which work on 



alternate clays; or if 
the scheduled engine 
ls balky, its companion 
goes on the line. The 
dock is so regulated 
that it trips a switch 
fifteen minutes before 
sundown, allowing the 
motor to warm up, 
without tripping the 
generator switch; 
then, promptly, when 
the sun disappears be- 
hind the western hon- 
20 ( 1 , the generator goes 
into action, fn bitterly 
cold weather, when mercury descends to 
realms far below zero, the clock some- 
times has a busy quarter-hour switching 
current from one engine to the other un- 
til a motor chooses to run, This ahnost- 
human timekeeper is electrically wound, 
automatically, whenever the mainspring 
unwinds sufficiently to nudge a lever that 
connects tine storage battery with a tiny 
motor on the clock panel. In charge of 
the isolated beacons on the Fueblo-tn- 
Cheyetme air-mail route is C + M, Dowers, 
a former cowboy* He is constantly driv- 
ing his small government truck to stations 
that can be reached on wheels, then climb- 
ing to pinnacles, crossing chasms or ar- 
royos, to inspect plants that cannot other- 
wise be approached. His is the response 



Top, Left to Right, A u to hi a tit Lamp CH, anger for 
Ucacoti, Accl/hne t'laslier md Astronomic Clock; 
Below, Isolated Beaeon flind Its Electric Plant 
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biliiv to service motors, genera - 
tors* clocks, wiring* telephones, 
reflectors., lamps and other equip- 
ment before they need attention. 
Gnlv once did Dowers fail tn suit- 
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due one of his “pet-” in time to 






pick up the load as usual* An ex- 
plosion of gasoline- — -due to defec- 
tive equipment — almost ended Ids 
v c a r e e r . U n w i 1 1 i n g t o a c k n w w tec ige 
himself licked, even after flames 
had parboiled him T he emptied the 
engine-house fire extinguisher, 
and one from the running hoard 
of his truck, into the inferno 
without appreciable results* He 
leaped to safety with hair and 
clothing ablaze, rolled in snow, 

. and then saved the truck. Dowers 

ha* a special interest in the acetylene-gas 
beacons on his beat. They are perched on 
rock eminences so inaccessible that it was 
found impractical or impossible to trans- 
port electric generating machinery 1 1 * the 
sites. As a substitute for electricity, acet- 
ylene gas is used. The heavy tanks are 
dragged at the licds of gentle horses, 
sometimes sliding off the narrow trail, lo 
a s po i w he re ( 1 i ey can be installed — i > r t o a 
point whence they can lie carried by man- 
power l it the beacon site. Photo cells, 
instead of astronomic clocks, control the 
acetylene beacons. Two £anks r each 240 
cubic feet cBjtrutflty,' are^Cofi betted by pipe 
line to a manifold whence illuminating 
fuel is piped to the sun valve (photo 
f cell k From the sun valve runs llie main 
gas line to the Hashing chamber. A tiny 
pilot light, invisible to the naked eye. 
hums constantly in the beacon. It is fed 
hy a small pipe line that is taken off the 
^ main line on route to the photo cell. Client- 
, icals iu the photo cell expand w ith lighi 
^ causing flow through the gas line to b‘ 
shut off. When direct rays of the sun 
cease, the chemicals contract, releasing 
1 gas. Thus when darkness falls, gas under 
pressure is forced to the flashing chamber 
and ignited by the pilot light. Pilots know 
(bat the lesser illumination of acetylciv 
■ beacons marks a spot unfit for emergency 
landing — no matter how dire the n tree s - 
* js it y : hut it informs them that they arc 
-- “on course " and that straight ahead are 
4 ' well-lighted landing fields where fuel and 
scrvic£j;rew - are instantly available. 
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Signnl Light lot: Auto Which PiojcsTs illuminated Letter 
on n^vetnent to .indicate CHag^i oE Direction 
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LETTERS PROJECTED DU EGAD 
BY AUTO TURNING SIGNAL 



To indicate to trailing car- that a change 
of direction is contemplated, a rear signal 
for the auto projects lighted Words onto 
the mad surface behind the car. The sig- 
nal is operated hy the driver before turn- 
ing and attracts the attention of a follow- 
ing motorist if his ryes are oil the road. 
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SEAT FOR WASHING WTNDOWS 
MAKES TASK EASIER 



Washing the outside of windows is made 
a simpler task by using an adjustable seal 
which is attached to the inside of the 
frame at the bottom. Two clamps hold it 
in place and the seat can he slid forward 
or back and secured to provide the most i'zj 
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Adjiiqiihle Stm for Waahinc thi O utsidc of Windows: 
It Atlaihcs Iu IndJc o-f Frame 
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bucks arc of steed, Doors 
ami trim are pine. Gyp- 
sum board is used as a 
sub-floor over t lie steel, 
while finished floors are 
hardwood in all rooms 
hut the hath where mo- 
saic tiles are used. Field 
erection is not difficult, 
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FOOD/ VAN COOLltfi 
WITH “DRY ICE"'*' 

Constructed like a re- 
frigerator fre! giu car, a i 
van built on a ten-ton' 
trailer chassis is coole^ 
with solidified carbon di-j 
oxide, known in this 
country as Dry Ice, ami 1 
is used lit HnglaudN^r 
b a u ling peri shahle foom 
products* The refrigerant 
is loaded into receptacles' 
through the van roof aft-_ 
er the truck has heerts 
tilled with freight and the' 
air-tight main door^ 
sealed* As the solid car- 
bon dioxide is converted 



E KtCT I of Qt 

Ci i pi [i k'Te«! McmI 
Center. 
Unfinished Interior 
Showing Strong 
Con^trtEttian , Bof- 
tum, Diawifis 11- 
In Kt rj ( j n g SEmplit- 
tty of Assembling 
l he Sections 



INEXPENSIVE HOME OF METAL 
BUILT OF FACTORY UNITS 



cream is 



* Fabricated in accurate units at ihe fac- 
tory, inexpensive houses of metal tuny be 
obtained from ati Ohio home-building cor- 
poration. The company's policy is the pro- 
duction of houses at prices within the 
reach of small incomes. An experimental 
home contains, a large living room, three 
bedrooms, fr. bath, - tfmVtte-kitchen anti a 
large porch, In central Ohio* the home 
can he duplicated tor ?2 t 700, although the 
company plans to build Individually 

* planned cu -tom -built houses. The exte- 
rior siding is sixteen gauge ingot iron 
formed in a trough -shaped section to give 
it rigidity and load -carrying ability* A 

1 \ ramelcss "double-strength" method of 
construction is used. The exterior is 
sprayed with enamel paint. Floors and 
roof are of cellular construction of sheet 
steel. These units are assembled on the 
job. although the floors may he factory- 
assembled, Window sash, frames and 



Bunker En Top of Food Truck Whlsih Provide* $ Rc- 
ccpucle lor “Dry Ice'* Kelrigtrant 
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■ SUN‘S RADIATIONS 
AFFECT RADIO 
'■ RECEPTION 

J By sending radio \m- 
ses^to the outer re- 
ypions 'pf the earths at- 
mosphere, far above the 
I stratosphere, physi ci st s 
'have found evidence that 
variations in ra- 
r dio echoes from this ”ra- 
' dio roof of the world" 
pro due to the effect of 
i ultra violet light or neu- 
htral corpuscle* from the 
£sun r There are, however, 
^striking abnormalities in 
l these echoes which are 
l d u e t o m o r c o hscure 
) causes* according to Dr, 
Harrv Rowe 



^linuio al^l 



Harvard u n i v c r s i t y 
condiicfcd measurements 
of the radio-reflecting 
Kenimlly -Heaviside layer. 

For several years physi- 
cists anti engineers have 
realised that the rarefied 
fAgases in the outermost 
layers of the earth's at- 
^^mosphere normally pos- 
sess relatively large elvo 
^V^tric charges, and may 
* v' carry electric currents of 
^ great magnitude, it was 
^ex plained. The electric conductivity of this 
^ charged region, or ionosphere, changes 
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Makinf Animated Eubher Masks tar Use in the Mftvica ; the WelttrS Are 
Able to Alter Facial Expressions of the Grotesque Figures 



ANIMATED MASKS OF RUBBER 
USED IN MOVIES 

Animated rubber masks are being used 
in motion pictures tor novel effects. In- 
vented by Walter j* West in ore, the masks 
make possible the animating of grotesque 
characters, such as arc found in “Alice in 
Wonderland/' In making the masks, the 
original of the face desired is modeled in 
clay, Then a reverse mask is made and 
liquid rubber is sprayed into the mold, be- 
ing built up layer by layer to form the 
outside. The mask is so arranged that the 
proper facial expression and movement 
may be attained by the actor wearing it* 






slow alterations in signal strength notice- 
able at night* Radio transmission is also 
affected by the eleven-year sunspot cycle. 



<1 Latest estimates of fatalities due to the 
World War place military deaths at 13,- 
000,000. and civilian deaths at 28,000,000. 
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Fop, Lo-okarifc 
throujth Bhutto 
of W ind-TuFintS 
Fan ai Model uf 
Streamlined Au- 
to; Left, EsjHJri- 
fnenting with 
Shapes of Vari- 
olii Kinda fur a 
‘d i r c a in lined 
Street Car 
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T^IFT\ miles to tiie gaJIori, %mni>ther, 
1 faster riding and, consequently, more 
comfort at less cost — these are the ulti- 
ma le alms of hard-headed engineers in 

turning to “teardrop" automobiles. 

These streamlined cars are not just 
freaks, or somebody's effort to be differ- 
ent. They simply can't he laughed off lie- 
cause they mean that the automobile is 
emerging from the horse-and-buggy stage 
into its own field of fast transportation. 

W, E* Lav, professor of mechanical en- 
gineering at the University of Michigan, 



where air resistance and related prob-> 
k'rib have been studied at tengih, con- 
cludes that “streamline el cars provided . 
with variable-gear transmissions may be / 

built to travel three times as far on it gal- 
lon as the conventional sedan can at nor- ^ 
mal touring speeds/' 

This statement was made after models “ 
of automobiles, trains, street cars and air- ^ 
planes had been subjected to wind-tunnel v 
tests, the results being cheeked later with 
the performance of real vehicles built 
from the^c models, Tests have also been * 
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ILLUSTRATES THE EFFECT OF 
STREAMLINING IN REDUCING 
WIND RESISTANCE 



DEPICTS RETARDING FORCE 
SETUP BY NON-STREAM LINED 
CAR IN motion j* 



Above, Lot kFiccd Mfkfel 
in Wind Timing Left, 
Teardrop Cm wi'h K*J£.- 
Engine Dciifrned by, 
Lyman Yolpd 



ihu yawnuter which • • 11a h h - - ilk' 
engineer to -ttidy the effect of 
side winds on a moving vehicle* 
From such experiments, Profes- 
sor Lay offered several sugges- 
tions to manufacturers who want 
fo I mild a car in which ttW+pi nv^r 
i *■ used to propel the vehicle in- 
-teat] of tn fight the wind. Here 
are some ««f hi h ideas: 

Remove the wind-claws from 



Floating Body on Auto lor Wind- Resistance Teat; Yawmeter ia 
Front Measure^ Faroe of Side Winds 



made at the university with full-state cars 
fitted with boxlike bodies set on hall hear- 
ings which allowed the body to move hack 
as the wind exerted its force, the resist- 
ance being recorded on indicators, and 
other experiments have been made with 



the hod) or build the body out to 
inclose them: replace sharp rdges 
and corners with rounded sur- 
faces ; build the front of the ear 
to bore a hole t li rough the air 
with the lea-t possible disturbance of the 
surrounding air, and the rear to lay the 
air hack in place without eddies or turbu- 
lence, He points out that the shape of the 
ideal streamline form naturally provides 
Space for housing the engine at the rear 
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Above. Strtamlmtd Modi:] fll 
Lack hue. 5 Plane Suspend rt! in 
Wind Tunnel; Ri|jht, Madefy 
ately Streamlined Street Car anil 
Locomotive; Below, Sr ream] mcU 
^ Racing Cur 



and that full advantage cannot lie taken 
of correct streamlining- Without improving 
the transmission so the engine will oper- 
ate at the most efficient speed for all car 
speeds. This suggests a gearshift with 
more than three forward speeds, but Pro- 
fessor Lay believes the solution is in the 
variable-speed automatic or partly auto- 
matic transmission. 

For several years normal driving speeds 
and maximum car speeds have been in- 
creasing, This increase has been accom- 
plished mainly by using larger engines, 
bin engineers have realized that this pol- 
icy, if continued, will lead to ridiculous 



— - 



power plants. In casting 
about for wavs lo pro- 
vide more speed without 
building bigger engines 
eating more fuel and add- 
ing more weight, they 
learned that air resist- 
ance a b s t p r b s muc h en- 
gine power above thirty 
miles per hour. 

By reducing air resistance, these experi- 
menters found they could kill several birds 
with one stone. Streamlining, they dis- 
covered* cut down the power requirements 
to propel a vehicle. The power thus saved 
could be used to develop more speed With 
no increase in power plant. They also 
found that the pure streamline form offers 
vast possibilities in the saving of weight, 
and this in turn saves power and adds still 
more speed. 

The conventional box like sedan body, it 
was found, has about half as much air re- 
sistance as a flat plate of the same sue. 
Merely rounding the corners of a sharp- 





tis air 



vt I get I hotly r may reduce 
resistance to nearly one-half, Imt 
by stream lining front and rear 
this resistance may be reduce*! 
to one-tenth the original value. 

Tests have shown that one form 
of streamlined cars otters air re- 
sistance of six pounds per square foot at 
10(1 miles per hour, compared with fifteen 
pounds for the boxlike body. 

At thirty- five or forty miles an hour 
about one-half the engine power is used 
to overcome air resistance with the con- 
ventional car. Eliminating fifty or sixty 
per cent of this resistance, therefore, adds 
twenty-five or thirty per cent to the en- 
gine power available. But it is also con- 
tended that correct stream lining would 
lent! itself to cutting over-all weight from 
twenty-five to forty per cent* so the en- 



gine in the car of pure streamline would 
also have less weight to propel. 

Some of these things have been known 
for a long time, hut the public has very 
definite ideas of how an automobile, a 
train or an airplane ought tu look, and the 
makers have been afraid to change the ap- 
pearance. Gradually, however, corners 
have been rounded, some of the protuber- 
ances have been removed from bodies, 
windshields have been slanted, radiators 
rounded, fenders skirted and an attempt 
has been made to mold the rear into stime- 









Above, Looking through 
Wirnlaw of Witi't 'Tun- 
ticE at Cor McdcE utidei 
Teat ■ LcEt. Streamlined 
Tank Truck with Hear 
Engine; Et « ] o w„ A i r 
Flow as Jt F.isaes over 
Sir cam Lined Car 
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thing less like rectangle. 
Hew far has streamlining 
progressed toward its ul- 
timate goal? Not very 
far, say engineers. But 
the public is at Iasi be- 
coming streamline-con- 
scious, and will become 
more so when it is gener- 
ally known that it means 
more than a startling 
body style* One critic ha* 
declared that a pure 
streamlined car could be 
made so beautiful as to 
make present models took 
like “a very intermediate 
Streamline form hiding a 
mechanical buggy with 
one foot in yesterday's 
buggy graveyard/ 1 

Pure streamlining — a 
-bulletlike nose, smooth 
flowing line and a long 
tapering rear section — 
naturally lends itself to a 
commodious passenger 
compartment so placed 
as to assure a maximum 
of comfort. It also gives 
the body builder a chance 
to create stamped designs 
of pressed metal and the 
car builder an opportu- 
nity to discard some of 
the iron which he has 



used 

port the weight. 

Europe has carried 
streamlining to the un- 
derbid e of its cars and 
now offers models with 
the bottom of the chas- 
sis cn t irely inclosed, 
Hal Holton, sales engi- 
neer of t h e e w Era 
Motors corporaTiTTfl, ad- 
vises automobile manu- 
facturers to allow ma- 
chine tool makers and 
pressed steel men to try 
their hands at making a 
simply designed struc- 
ture fully streamlined. 

4 *If they ever do/ he 
remarks, J h h c y w a u I d 
have a car that could he 
sold at a reasonable 
profit per pound; one 
that the poor white- 
collar man could af- 
ford to operate and 
one that the so- 
called common peo- 
ple could use in 
place of street cars ; 
a vehicle that could 
be sold throughout 
thp world/' 



Above, Balances from Which Readings Are Taken in Wjtid-TuPrte] Tests of 
Model j; Center, Diagram Showing Arrangement for Tciting Models in Wind 
Tunnel at University of Michigan; Below. Applying Plastic to Give. Stream- 
lined Model the Shape of Old Square- Cornered Gar 







BEST ROAD SIGN 
HUES ARE BLACK 
AND YELLOW 



- Bkiek letters un a yel- 
hack# round are best 
tor traffic signs because 

* J[1 his c o m I t i n a t i o n a t- 
Jtraets the attention of 
~the average observer to 

a greater degree than 
anr other. This conclu- 
sion has been reached 
after government tests 

* With various color com- 
bi nations, J ’ Federal yel- 
low' " is used. A distance 

* of 350 feet was found to 
J be l he point at which 
' there was a distinct fad- 
ing off in the readability 
of signs used in the tests, 
which were of twenty- 
four-inch square and 
' octagonal s h a pes. The 
j^Jliortest time in which 
t the wording could he 

* read correct! v apparent- 

varied front six-tenths 
v of a second to one see- 
\ oud. Reflecting buttons 
r^miproved readability at 
f night so that ninety per 
4 cent of observers read 
the wording correctly at 
20<l feet when lighted with standard motor 
headlamps as compared with seventy per 
cent for tiou-reilecting signs. 

— — C/f % 

ROTARY STOP SIGNAL FOR AUTO 
HAS MOTION AND COLOR 

Motion and color are combined in a ro- 
tary stop light fur automobiles containing 

two f a ii - s h a p e d 

d i *> k > w ti i ch rv- 
U volve in opposite 



Lifting One of Caaetiet of the h- Royal Scot."' Crack British Train, from Boat 
to Shov after tts Return from the World's Fair 



RAIL CARS LIFTED FROM SHIP 
BY POWERFUL DERRICK , 

V, .* * % 

After a tour of the United States and " 
"Canada and a visit to Chicago's Century of 
'Progress .the "Royal Scot/' Great Britain’^ 
'crack train which claims the world’s speed ^ 
record, made the return trip across the 
Atlantic by boat and was unloaded at Til- * 

bury, England. Lifting the locomotive and ^ 
coaches from ship to shore was accom- _ s 
plishcd by means of a huge derrick amb 
.sling which raised the train, car by car. ^ 
high into the air, swung it to the dock , 
^and lowered it gently to the rails. The ^ 
. t r: l i n is now back on Us regular run after \ 

\ its round trip across the ocean. .* 



f[One of the unusual uses for “dry ice” is? 
to freeze quicksands ihat are encountered ' 
occasionally when making excavations bir 
buildings, I]./.* t /uJ V 
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color. Latex solutions are also hc- 
i njq s irb st i t u t e < I 1 o r r u b b e r ce ] 1 1 en t 
in'- preparing dipped goods, and 
carpel and rug manufacturers are 
using the solutions on the hacks, 
of rugs to prevent slipping, while 
pile Oil >rics, like automobile up-, 
holsterv, are also backed with la- 
tex. The paper industry is using' 
l he solutions in making grease 
and waterproof coatings for paper 
and paper board, waterproof hags 
and inexpensive raincoats of 
-t rested p a p c j% u m h re Has 
prepared in a similar manner and 
baggage tags. In the cordage in- 
dustry latex is employed in water- 
proofing different types of twine 
and ropes and for fish nets, fish- 
ing lines and laundry bags. It is 
even used to impregnate the Ma- 
nila rope employed in a non-skid 
tire chain. Artificial leathers have 
been made for several years by 
j impregnating special types of pa^- 
JL per with latex solutions and cm- 

i b.nvinjr the surface to give a leather effect, 
f i bt produet is used not only for sonic 
v kinds of footwear but for covering furni- 
5 ture, hooks and other types of decorative 
£ material. Brake linings, asbestos tapes and 
f t v<* ii asbestos sheets are being treated with 
latex and it is living substituted for the 
1 glue solution previously used in making 
molds in which to cast objects of art. Un- 
der certain conditions, elastic molds can 
* lie prepared which can he snapped from 
the castings. Latex has even been used in 
the manufacture of cosmetics. 



C» I >i a j ? Model of Universe Whkh 
Relative Position of Plan- 
ets to Each Other 



GLASS MODEL OF THE UNTVERS 
IS AID TO STUDENTS 



Study of the stains Is facilitated by a 
glass model of the universe installed on 
tjje v Rockef eller Center tib*onatioti ruofe 
P th ' j l“;i 1 1 ETuT astro phanc and slnnvs the 
[rt'I.l'l iv< f 1 1 1 > i i i 1 1 u - fif the planets to each 
lot her and I" tin- sun, in addition to iden- 
tifying the various emi tollations and vis- 
ible stars, ^ in ci J, Ri].-sei 1 is the inventor. 



NEW USES FOR RUBIER FOUND 
2 £lN MANY INDUSTRIES 

/ i-atev , an emulsion of rubber in wal t 
has i pei cd up many new fields for the u -■ 
of rubber. Among the more recently tie 
veloped applications listed hv George D 
K v at z. c on -tijli] m chunpi h e la - 1 i ■ _ui rtiad 

Tinned by extruding a latex solution imt^' 



WALL HANGER IS ALSO OUTLET 
fltLfEOR ELECTRIC CLOCK 



B oagnlating bath, then drying, vulcnniz- 
and covering it with cotton or rayon 
ii. The degree of elasticity can be al- 
cd by the nature of the covering, an t 
thread is being used in elastic gar- 
nts, and even in velvets. The textile 
ustry is making use of latex for the lin- 
gual ion and waterproofing of cloth. 
r waterproof solutions of latex, when ap- 
plied to fabric,- peon it almost any type x±L 

UL <>> ^ aa^ikJLs 

% “Ka 7 jVm 
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PUBLIC EDUCATION 
BEING SUPPLIED BY 
NATIONAL PARKS 



With the recent addi- 
tion of human history to 
the original program of 
natural history, the 
American national parks 
have become great edu- 
cational areas where vis- 
itors gain a wealth of in- 
formation through lec- 
turers. Thirteen years 
ago, the pioneer efforts in 
nature lecture and guide 
work we re started and 
today ergh t y-eigh t per 
cent of travelers in the 
parks attend these gov- 
ernment-sponsored ex- 
planations of the natural unmUVs. Re- 
cently the custodianship of famotis histor- 
ical spots, like Jamestown, Saratoga and 
Morristown, has come aht- ■ the care of the 
national pa rks divi^piu, and historians 
have been added in “a sTa ff , which at first 



Model SaLlii 



'fetm,: M,itii:|H]latt-l bj Signals Transmitted frum Shore 

liI - 1 on MjsI Lights When ihc Boat Receives a SignaL 



RADIO DIRECTS TINY SAILBOAT 
BY SIGNALS FROM SHORE t 



Every movement of a model sailboat 
constructed by R obert H. Packard is-ta m- 
t rolled by rnTTiTT signals from equipment 
on shore. Due to the boat's size, if was 
necessary to build tiny batteries and other 
apparatus in order that the weight would 
not lie too great for the craft. It turns to 
the right or left, hauls In Its sails when 
running close-hauled and releases them 
when running before the wind, A bulb on 
the masthead. lights when the radio signal 
is received. 



:gutator guards motor 

AGAINST FLOODING 



Protection 

t against flooding 

the engine with 
r a w gasuHn e t n 
starting is provid- 
ed for the auto- 
mobile by an air 
regulator that 
helps to maintain 
the proper fuel 
mixture. The reg- 
vi la t or is screwed 
into the vacuum 

i 

connection of the 
intake manifold. It consists of a hard rub- 
ber sleeve actuated hv the vacuum pull 
against a small spring. When the motor 
is idling the stronger pull of the vacuum 
closes the valve, cutting off the flow of air. 
As the speed of the motor increases, the 
valve ascends, the sleeve passing a series 
of air intake holes. Thus, as the motor is 
accelerated, the valve allows more air tu 
enter, resulting in irtflf cased mileage, / 



GAS-ELECTRIC ENGINE HEATER 
/^crORUNS AT LOW COST 



Automobile engines may he kept warm by 
means of a gas-elect ric beater that blows 
heated air. This 
warm -air blanket 
envelops the mo- 
tor, assuring quick 

starting in the >m 

cob lot wt-ai her. 

Since BIJIKgk 

under the hood. j 

erable 



saving in 
comparison with 
the cost of heat- 
ing the garage. 
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By P. G WORCESTER 



Professor of Geology 
-UflJJfefsky cs' Colorado 



rpHERE -till is gold in 
1 "them tlyar hills"— 



untold millions of it. 

The real prof item today 
U: “How mtu'h does ii 
cost to get it out ?" 

The mining company 
tries to reduce the cost of 
producing gold by usfttg 
m a c h i n e r y capable of 
handling a large volume 
of ore. The prospector 
playing a lone hand must 
figure the cost in terms 
of time and labor expend- 
ed to obtain an ounce of 
the yellow metal For the 
inexperienced man without capital the 
chances of making a living prospecting tor 
gold arc not promising, even with gold 
around S34 an ounce, compared with less 
than $21 a few month * ago. 

f or instance, it is estimated there were 

4 

f . 



Tuf>, SEujlc-Box Miner sl Map Shawa 
Where Gold Veins and Placets Have 



Bets Found; Rln^s Indicate Espe- 
cially Ijr-pciL s j.jaL Placer I-i j •_ : i^ 
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GOLD RHSIh 




Top, my Oh} Prospector at the Entrance lo Hta 
Dueuut: Below, Moving Odd Cuina through the 
Busy StfMta of Nevsr York City 



12,000 placer miners in California in 1032 
and they recovered $403,437 in gold at 
prices then prevailing. ] f they worked six- 
ty days each, their earnings per day aver- 
aged less than seventy cents per man, or 
less than $42 for two months of hard work* 
Even at $34 an ounce, their average earn- 
ings still would have been under $70 for 
the season. 

A woman grocer in Arizona paid placer 
miners $18 an ounce for their gold, mak- 
ing up the difference after she received 



return- from the mint. 
She sent one shipment 
representing about a 
week of work liy sixty- 
four men. The largest 
amount paid any indi- 
vidual on this basis was 
$I4. L> 4, the s malic st was 
ten cents. The average 
per man with $34 gold 
would have been about 
$4.50. 

Them -and- of idle men 
ami boys see a chance 

for productive employ- 
ment in the world-wide demand for gold 
today. They have seen the price skyrocket 
as nations hid against each other for the 
supply, they have heard stories of the re- 
juvenation of old mines, and of hordes of 
happy tourists scooping up gravel in pie 
pans and washing out gold flakes, 

Their fathers and grandfathers heard 
even more fantastic tales in the days of 
'49 and '59, They listened to stories of 
people building sledges with rasps on the 
bottom, hauling them io the top of Pikes 



J4 7 






A Hydraulic Miner Wishing Down Gravth 
Below, Tynitii] U fTf iWo of PJaccr Gold D i-v fa- 

it s anil the Vein Where They Originated 
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Peak, climbing aboard 
and sliding dawn, arriv- 
ing at the bottom liter- 
ally rolling In the riches 
scraped off the gold- 
plated mountain on the 
d *- s cent. Sue h y arnv 
spurred enthusiastic but 
wholly i n c x per i cn red 
men to feverish haste 
westward. A tew months 
later thev came stampeding hack, a bitter, 
di sap pointed anti disillusioned mol). For 
every man who found real pay dirt, thou- 
sands of others bad but a few cents a day 
to show For weary months of privation 
and hardship. 

Today there are indications that history 
H about to repeat itself, Unemployment 
and the demand for gold have combined 
to focus attention on the happy hunting 
grounds. Footloose men with old cars vi- 
sion a trip over good roads to the gold 
Fields, and a carefree life in the open dig- 
ging for yelloiv riches. Where the Forty- 
Niner went to make a million, these men 
would be satisfied with making a living. 

What about it? The gold is there, and 
no harder to find than before the price 
went up. Can the inexperienced man make 
a living getting it out at the increased 
price? Can lie even make expenses? How 
about a strike? 



The answers are discouraging. So in itch 
so, in fact, that he cannot even depend on 
making expenses, and should not take the 
chance at all unless he has a ‘'grub-stake" 
of at least $100 plus transportation both 
ways. Without ready cash for his equip- 
ment and living expenses, he is likely to 
become a charity case within a month — 
and there are plenty of experienced miners 
on charity rolls now. 

But suppose you fed lucky t have the 
grub-stake and an aid car. After alb you 
must live somewhere and living in the 
open is inexpensive. And of course, there 
is always that long chance of a strike! 
So, knowing the worst in advance, let's 
assume you arc going to spend a season 
searching for ‘'colors.” 

Where shall you go? Any sour-dough 
knows the answer. Go where gold has 
been found before. You have a choice of 
a dozen western states and can obtain in- 
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formation from the bureau of mine? of 
t he state you pick a? to the gold -prof; toeing 
districts. 

When shall you go? Don't start too 
early, just to lie iirst on the ground. You 
can't work frozen ground and, while you 
will need water for mining, you don't need 
a flood. Melting snows swell little moun- 
tain streams to tor- 
rents in the spring, a 

hate spring, summer 
ami early autumn are 
open seasons for the 
prospector. 

Wherever you go* 
you will h a v e four 
chances to find gold, jj 
Y ou can try placer SL 
mining, prospecting 
for new reins of gold- 
bearing ore. working 
over old mine dump? 
and tailings from old 
mills, or join with two 
or three others, lease a 
small mine and work it. Whichever meth- 
od you choose, you will find others have 
been there before you. This does not 
mean all the gold is gone, because it is 
bring found every season on worked-over 
ground. But there is scarcely a foot of 
gold-producing territory which has not 
been exam inert by experienced eyes. So 
you have about as much chance to pick 
up a nugget as to draw thirteen spades at 
bridge. 

Placer mining, hunting gold in the places 
streams have left it, means hard work and 









Above. Panning Opcr- 
at tons; Removing dot cl 
with Quicksilver. md 
Black Sand with a 
Magnet 



tJsinq a Sluice Eos to Wash ihe Grave!, and a Placer 
Miner and His Equipment fur Panning; The Simple 
Equipment Shown Costs about Fifteen Dollars, Exclu- 
sive of a Light Camping Outfit 
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plugging away clay after day, but it is in- 
expensive* To pick a likely location, you 
must know something about veins. Gold 
is where you find it, but it did not "'just 
happen'* to get there* A gold vein occurs 
in a fractured rock which has been filled 
in with mineral matter by water seeping 
through the cracks, A lode is a group of 
these veins emanating from this central 
zone of fracturing and the mother lode is 
this central zone, 

A placer deposit consists of gold eroded 
from the vein by streams or glaciers, or 
disintegrated solid rock not yet eroded. 
Such a deposit may be found anywhere 
from a few hundred feet up to ten or fif- 
teen miles from the vein. So, to (ind placer 
gold, you must pick a site along a stream 
.flowing away from a region where veins 
Olmve been found. Your hunting ground is 
^ in the gravel of such stream channels, on 
benches in gravel where streams once 
^flowed, or in the d is i me grated rock near 

Id veins. n,t£ J>dh[ ft'i 2- 1 

all known placer ground is 
by patented claims, a title con- 
by the government in return for 
work, or is under lease from 
the state. The county recorder can tell 
the owner of the location you want to 
work, and the owner will probably want 
per cent oi what you hud. If the land 







Window Screen without a Frants Which li Hung 
Somewhat Like a Blind or Curtain 



is unclaimed, you have the privilege of 
staking a claim, but you must remember 
that if gold ever bad been found on the 
location you are considering* it probably 
would have been claimed by an earlier in- 
vestigator, And the chances arc that the 
spot you select has been examined many 
times by experienced prospectors. 

You have a choice of three methods in 
working your placer deposit. You can 
wash the gravel with a gold pan, or use a 
rocker or sluice box. Regardless of which 
method you use, your equipment will cost 
between $40 and $5U. It should include a 
complete camping outfit— tent, stove, bed- 
ding and cooking utensils— a wheelbarrow, 
gold pan, quicksilver tor picking up the 
flakes of gold from the pan, chamois skin 
for straining off the mercury, a mercury 
retort to volatilize and reclaim your quick- 
silver, a mortar and pestle to crush speci- 
mens for tests, a magnet to draw off cer- 
tain heavy ores from your pan, an ax, rub- 
ber hoots* a pick and a shovel. 

By panning, using water to wash off the 
lighter gravel, you can handle about one- 
half a cubic yard of gravel a day, or l H 8fXl 
pounds. If you want to operate on a larger 
scale, build a rocker or sluice box. The 
rocker, favorite tool of t lie Chinese in Cal- 
ifornia, is a tray on rockers with a screen 

([’(Hittintfll tu page I26AJ 
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fr^meiess window screen 

HANGS LIKE A CURTAIN 

\\ inflow screens which are applied with- 
out ill i u-v nt frames have several advan- 
tage- o v 1 t the ordinary kind. They arc 
easy to install, present a neat and attrac- 
tive appearance and can be rolled like a 
curt tin fur storing, thus saving space. The 
iramele-- screen has a metal strip at the 
tnp and bottom of wire netting fitting be- 
i v. een the window casing or molding. The 
svrt'cu i- -.1 retched in place and held in 
position b> special fasteners. It can be in- 
stalled from inside, gives a wider opening 
and can not be opened from outside except 
by cutting or mutilating the wire netting. 
Thei do no need to be removed for win- 
dow wasbiug. Instead, they are unfastened 
at tin- bottom and then hang out like a 
curtain, giving free access to the outside 
of the window. There is no danger of 
dropping or damaging the screen. 
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OLD PHONE BOOKS 
USED AGAIN IN 
MAKING PAPER 



Mak^sJ 

ndHne 



Airplane with 
Winps Which 
Storage and Handling 
a Very Easy Matter 

'v What happened to your 
last year's telephone book 
D when the company collect- 
\ ed it ? It may be a part of 
^5 the new directory you are 
J now using. If telephone 
4* books are printed with a 
Va new type of ink T the paper 
J can be reprocessed by a 
Ijnetbod recently developed 
and used again for paper 
making. The bulky tele- 
phone books in some of 
the larger cities are being 
^claimed in this manner* 

The special ink used can 
*he bleached and dissolved 
from the paper fiber and subsequently is 
rashed away from the recovered pulp. 

This recovered pulp also can and has been 

employed in the making of high-grade F °r e«y storage and convenient ban- 
white paper of better quality than that f\ dling, the wings of a new airplane may he 
used in telephone books, in some casesrh^l^d in a practical manner, This makes 
eighty per cent being used successfully* ''s. pdssihle the storage of the ship in a much 

^smaller space. The wings can he folded 



WIN 



OF AIRPLANE FOLD UP 
IN THREE MINUTES 



FOUR CARS PACKED ON 

THIRTY-NINE FEET LONG 



Four of the largest automobiles iti the 
industry may he stored on an odd-looking 
tractor-trailer carrier that is only thirty- 



iii three minutes, 



WAR UPON INSECTS HAS SAVED 
MAN MILLIONS OF DOLLARS 



cla (ij. 



Science has been waging war on insects 
for only about a century, but tn that pc- 
an ingenious method of toploading and Triod mankind has been saved hundreds of 
overlapping. The laws of many states, J millions of dollars* Dr. Warren Ebucr 
especially those on transcontinental routes, 3 Hinds, president of the American Assoc ia- 

inymolo gists. sauTthe 



specify that such carriers shall not exceed 
a length of forty feet. The. new vehicle 
was created to carry the same number 
cars without violating these laws. 
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Only Thirty- Nine Ftff? Lon*, Thi» Tractqr-Tr^iler Carrier 
TcpIoadJng and Over tapping 



stop lossei 
8130,000,000 
t he wiping out of tl 
iterranean fruit fly, al 
its alarming introduction 
into Florida* prevented 
losses beyond any estimate 
in money. Also in vvipinj 
out yellow fever and abatC 
ing malaria through the at- 
tack on their carrier mos- 
quito species, great savings 
of lives have resulted. 
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Top, [nipedinir Intide oF Gun Barrel; Bottom, Haw 
Instrument Is Applied bjr Inspector 



GUN BARREL FLAW DETECTOR 
FITS INSIDE THE BORE 



So small that it may he slipped inside 
gun barrel to examine the inner surface 
for Haws* corrosion and other defects, a 
new instrument is being used to inspect 
firearms. It consists of a small tube, in 
some cases less than one-fourth inch out- 
side diameter, with an eyepiece at one end 
and a prism and mirror system at the 
other. A small electric lamp illuminates 
the surface under inspection, its rays strik- 
ing obliquely* Inequalities are thrown in- 
to Isold and high relief. Rotation o t the 
tube to three positions illuminates the en- 
tire inner surface of the gun barrel The 
eyepiece is removable and extra sections 
may he added to the original eleven-inch 
length as needed for the work in hand. 
The critical inspection made possible by 
the detector prevents installation of dan- 
gerous material ami eliminates most of the 
risk of failure with possible loss of life, 



^ which an auto pulls the glider, but in til 
,v case the car is stationary, doing away witk^ T ■ 
^ .tlie wear and tear of driving the car uvegj *■ 
the ground while the glider takes offx. 
Essentially, this equipment consists of a 
winch on which is mounted a drum of 
heavy gauge steel, welded to form one! 
solid structure. The drum rides a steclj 
haft suspended in regular line-shaft hang- 
ers* Rawer transmission is accomplished' 
through a dutible-chaiti drive on the rear! 
wheels of the auto. Because of the gear- 
ing of the drums* the wheels need turn 
only one-half the speed required ordina- 
rily to give the glider flying speed. Ini 
tests, the winch has enabled gliders to at 
tain 1,300 feet of altitude with 3,500 feet 1 
of line* The towline is airplane steel* ap- 

* proximateiy three-thirty- seconds of an 

* inch in diameter, with a tensile strength of 
J 1 25/100 pounds per inch, about 100 times 

stronger than any rope used for towing, 

A small parachute connected to the ring 
.at the end of the line lowers the wire t< 

- the ground. When the glider pilot rc^ 

* leases tin: towline, a small parachute at 
the end lowers the wire line to the ground, 
preventing kinking and twisting, 

, 0 /fiJ. - 

SLIDE RULE HELPS ENGINEERS 



- TO CHECK FIGURES QUICKLY 

Quick checking nf figures and calcula- 
tions may he made by a slide rule for en- 
gineers. pilots, mechanics, field men and 
students* Ideal for rough calculations, the 
v slip stick is six inches long, with solid cel 
luloid faces. It is ingeniously assembled 
in it'- chrom iu in- n kited metal back with 
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WINCH FOR LAUNCHING GLIDER 
(38-0/0 RUN BY MCKED-UP AUTO 

Operated by an automobile with its rear 
wheels blocked off the ground, a launch- 
ing winch for gliders has been tested suc- 
cess! itllv in the United States* The ar- 



Simple Slip Stick Helps the Engineer to Check Hii 
Calculations Quickly op the Job 





t 



clear, turn -break able cursor* It is equipped 
with a leather case* The rule is accurately 
divided with scales A. B, C and D suffi- 
cient to perform multiplication, division, 
squares and square root^ 
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J ANESTHETIC INJECTED IN VEIN 
V MAY REPLACE ETHER, <f ' 

^ Tried extensively iti Germany and Eng- 
■C land, a new anesthetic which is injected 
^ directly into the blood may prove as val- 
^ ualde as ether for certain types of surgical 
operations. It is called ev jnan j nd pro- 
v duces a deept norntal J, '5teep witlTin thirty 
S seconds. It is injected through a vein in 
s the arm. The operation then can he start’ 
5 cd immediately and the patient awakens 
without any uti pleasant after-effect^ r ? 



HUGE CLOCK LIKE STOP WATCH 
TIMES SPORTS EVENTS 



Overgrown stop watches in the form of 
giant clocks which can he seen by all spec- 
tators are being used to time rodeos, toot* 
ball games and other sports events. Such 
a clock is controlled by the official time- 
keeper who keeps his Finger on a button 
u hich he [i re sses to denote “time out" in 
a football game. In a rodeo, another hut’ 
ton returns the clock to the starting point 
after each event is timed. Each clock can 
Ih j started, stopped or reset by the time- 
keeper, and special relay circuits may he 
employed to cause ihe timepiece to stop 
at any predetermined time and blow a 
horn. For a rodeo only giant second bands 
are used, but for a football game there is 
a minute hand which makes a circuit of 
the face in fifteen minutes, and a second 
hand which becomes the center of atten- 
tion during the last minute of a game. 



Recnuviibtc Step with n Wide Tread Which Fits Any 
Rung Ladder And Gives Cum Tort able Fluting 



REMOVABLE STEP FOR LADDER 
IS EASY ON THE FEET < 



To make it possible for a workman tit 
stand on a rung ladder as comfortable as 
on the floor, a removable step with a wide 
tread lias been made to lit any ladder, 
consists of two steel brackets supporting 
a wood tread bolted - to four angle braces. 
Each bracket is -held securely between any 
two rungs of tlic ladder by means of 
led prongs at the top of the step and one 
of four semicircular notches at the bot£ 
tom of cadi bracket. The several notches 
make it possible to place the step in a hor- 
izontal position, regardless of the angle 
at which the ladder is placed. By cm ploy- 
ing two ladders and two such steps, the 
device can also he used as a scaffold sup- 
port, For such use, a projecting bar 
bolted to the tread tn support the plank 
platform of the scaffold. 



C Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in. any device described in its pages, but 
tli is information will he furnished by our 
Bureau of Information upon request ac- 
companied by return postage. 
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By EMILRC SCHNURMACHI 

\AT OU L D ^ouTikefe pfeSlhAiahvis 

* the dock back for a generation? 
Do you believe that the professions and 
the occupations were less crowded then 
than they are now and there were more 
opportunities to get ahead? Do you think 
that in this day of big business, of ultra- 
modern machinery that is rapidly replac- 
ing skilled human beings, the door to op- 
portunity has been swung tightly shut in 
your face? Or do you believe that oppor- 
tunity still exists? 

Instead of wishing for the return to a 
generation ago, science points out that not 
only does opportunity exist for you today 
as it always has, hut in seizing that oppor- 
tunity you can do so with greater ease 
and comfort as well as with more help 
than formerly. 

The big problem today is not to deter- 



ER 



Machine Which 
ns Out Cartridges 
Smoke and Noise 
Scents eh Movies 



mine if opportunity exists, according to 
Dr, Charles S. Slocombe, associate direc- 
tor of the Personnel Res earch Foundation , 
but where uppm utility exists* ? 

“In doing this, it is exceedingly Uwjmr- 
tant that we know which occupations are 
growing, which are d eel in mg and how fast 
these changes are takipg place. And that 
is just what we a pf finding out," states 
Doctor Sin comb 

In the bas^edudustnes* such ns fanning, 
mining* nKfnufacturing and transporta- 
tion. a* a'rcsult of a survey extending over 
tweiitv/vears. Doctor Slocombc finds that 









Above, Television ‘Experimenter's nt Columbia Broadest in^ Stu- 
dios : Circle Shows New Industries Which Offer Ntw Ot'portu- 
tifiies Which Did Nor Exist a Few Year* Ago: Below. Ei 
mooring with a 'Television Broadcast 



opportunity is limited. He points out that 
employment in these industries has in- 
creased but six per cent since 1910 al- 
though production lias increased by 
eighty-six per cent. 

How about opportunities tor a 
youtig man in the occupations and 
professions which render service, 
such as doctors, lawyers, demists 
and architects? 

+J Thc group of workers concerned 
with rendering service to other 
workers has grown by fifty per 
cent." states Doctor 51 □ com be, 
‘Svliile the population itself has 
grown only thirty-five per cent." 

Here then is a field that is being 
overcrowded not because science is 
replacing human beings with ma- 
chines hut because the growth of 
the population itself has not kept 
up with the growing number who 
are seeking opportunities in this 
field. 

There is still a third field to be 
considered. And in that field, Doc- 
tor Slocornbc and other scientists 
and economists believe many op- 
portunities are to he found. While 
science mav devise machines that 
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Above, Airplane " af’d Service S-ia- 

1 1 can ; Left, Installing Paitid Equipment in 
Admiral ByreF* S hip Previous to Its De- 
part ur* foT the Antarctic 



In pointing '’tit tin* opportunities in this 
lield, Doctor Stocf>m1>r explains 1 1ml v. hilc 
cadi ton of nails may now In- made by few- 
er men, it takes just as many people 
finance and supervise its manufacture, to 
keep accounts, to advertise ami to sell it 
as it did twenty years ago* Now many 
more barrels of nails are made, ?n many 
more managers, clerks and salesmen ate 
given opportune ies, 

"Administrators and traders have, in 
fact, increased in about the same proper- 
tinn as has l be quantity of manufacturer! 
goods, administrators a little faster, trad- 
ers somewhat slower.” states Doctor Slo- 
cg tribe, 

Tn spite of the many opportunities in 
this field, those opportunities are recog- 
nized by comparatively few mem An indi- 
cation of this may be found in the result 
of a survey among Harvard freshmen on 
the choice of careers. Of men who re- 
plied to a questionnaire, only six per cent 
had settled on a business career. The re- 
maining men were scattered among a 
dozen different callings. 

How do these opportunities affect you 
directly? In the first place, no matter 
which field you may choose, the old adage 
l ha I "there's always room for a good maid* 



will replace human beings in producing 
merchandise, that merchandise itself can 
neither be supervised nor disposed of by 
machinery. This must be done by human 
beings. 

“No less titan 5 ,000,000 people have found 
employment in financing, selling and trad- 
ing in the goods produced or grown” 
states Doctor Slocombe, "as well as in 
managing and administering all of the 
public and private business of the coun- 
try. It was in these groups that the great- 
est increase in workers took place. The 
total number of workers so occupied ac- 
tually increased by eighty-one per cent.” 
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bo Ids true today n- it ahv&y> bn-. 
White there ma> be fewer oppor- 
tunities of starting at the bottom 
in iDiqe occupations and profes- 
?. iritis, there arc as many, if tet 
morr t opening* of real position- 
for people who can handle them 
capably, 

liven among such "crowded” 
professions as engineering, Doctor 
Sloe o m be knew of positions that 
were open during the depression 
because there could not be fntiiul 
unemployed engineer- capable of 
tilling them. 

States I )r, Thomas S* Baker, pres- 
ident of the Carnegie Institute of 
Tech m dogy : “ ill e world may make 
use of fewer engineer*, hut it will 
place an even higher premium up- 
on expert knowledge and skill."* 
And in commenting upon nppuriti- 



This M iin Fuji ml an Op- 
portunity b y(| Whittling 
Cirii::Ltu«s of Movie 
S tars in H «:■ 1 1 y w o □ d ; 
Below. Crif.ilinp Stale 
BrEiid. 1 i He Sold FiJt 
Chicken Feed 



EsSfie 




V'j TJ|fi 








* It » . J 

% 




9 . „.JP^ s f _j 

2^1 


0HE 



niries for engineers in the future he says; 

“Competition between nations in the 
world market for the sale of manufactured 
commodities will be keener and therefore 
the engineer who creates and directs proc- 
esses in manufacture must not only have 
profound technical knowledge but also a 
broader understanding of world econom- 



ics than that possessed by engineers of. 
the past generation, ir 

"During the depression it lias been ctis- ■ 
tomary to disparage engineering, to blame 
technology for many of the economic dif- 
ficulties and to prophesy for the engineer 
a less important role than he lias played in 
the past. The first intimations of indus- 
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trial recovery seem to show that modern 
business is inextricably mixe d with tech- 
nology and that the tcqjMBjfl^isL will, as 
far as we can see, continw^Hpiidc indus- 
trial progress/* 

IS pi perhaps you feel that such oppor- 
tunities are too far removed from your 
own life — that they are available only to a 
few capable technically minded men, 
Wt41, then, on a much smaller scale many 
more opportunities exist. 

The familiar story of F + W. Wool worth 

i * 

- and his chain of five and ten cent stores is 
w known to everyone. 1 1 wasn't t bo unusual- 
ness of the merchandise which lie had to 
i sell> It was merely the merchandising idea 
of presentation which he carried out suc- 
cessfully. Today even more opportunities 
^sire to be found, 

Charles M. Kinsolving, well known econ- 
omist, in discussing opportunities I hat ex- 
ist today recently said that every new 
device and discovery paves the way for 
many more. 
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“ \ he automobile industry may he taken 
as an example of this/' points out Mr, 
Kinsolving. 11 Let us suppose that today 
there exist no opportunities for a yauiig 
man in automobile factories, factories 
making automotive accessories, garages 
and service stations catering to the auto- 
mobile owner, or road construction com- 
panies making the road over which the 
automobile travels. 

'“Granting all this, we still find, as a re- 
sult of the invention of the automobile, 
that during the past few years over 30,000 
tourist camps have sprung up. Here alone 
are 30,000 opportunities which did not ex- 
ist in your father’s youth/ 1 

The same is true of other infant indus- 
tries such as the radio, airplane and mo- 
tion-picture industries which were dborn 
during the past few decades, 

W hether in the business or industry of 
today, or in tlur yet to be created indus- 
tries, opportunity exists for the capable 
man as it has since time immemorable. 
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AUTO TRAILER IS STREAMLINED 

jFOR HIGH-SPEED TRAVEL 

Mounted on a chassis with independent 
springing for each of the two wheels, a 
trailer recently offered is so full v stream- 



lined that it handles better at high speed 
than the ordinary type, h is claimed the 
streamlined trailer is so well balanced ami 
air resistance rs reduced so much that it is 
free of the rolling, weaving, shimmying 
and bobbing associated with some trailers 
, . when traveling at more 

rj ( 10 %/ * Streamlined Auto Trail 

f»r nn -T* Ti a st tuith B rt tEa 



tr ca Chassis 'with Inde- 
pendent SpiinE ' 11 IT 



than moderate speed. It 
is built for two or four 
persons and is equipped 
with beds, stove, sink, ice 
box, water tank, cabinets, 
screens and shades tor 
windows and a lighting 
system. A parking jack 
makes it possible to con- 
nect the trailer quickly 
and also makes it easy to 
level up the coach on un- 
even ground, 



SUPER-HURRICANES ON STARS 
MEASURED FROM EARTH 



Earth's hurricanes seem like mere zeph- 
yrs when compared with the mighty winds 
which have been discovered in the atmos- 
phere of distant stars. Dr. Otto Struve 
and Dr. (\ T. Ehev, of the^Tcrl^ 
servato rv of T he Lncversiiv yf Chica go, 
find evidence powerful turbulent ciy- 
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rents, upsetting the belief 
that the outer gaseous at- 
mo spheres which sur- 
round the luminous lower 
strata of the stars are 
relatively calm. Prs. 

Struve and Elvev have 
■ ■ 

measured the most fre- 
quent wind velocity of in- 
dividual stars. The faint 
star known as seventeen 
Leporis has an atmos- 
pheric velocity of forty 
miles per second. In ep- 
silon aurigat, it is twelve 
miles per second and in 
the first magnitude bright 
star Alpha Perse j, the ve- 
locity is about four miles 
per second, „ j 



TINY LAMP BEINGS 
MOONLIGHT INTO 
THE HOME 



Emitting a soft glow 
comparable to moonlight, 
liny night lamps utilizing 
filament wires so fine as 
to lie almost invisible to 
the naked eye have been 
developed by the 
Elect ric company,, Thy 
ni^ffitTights, in two i y | >yy, 
are of three-watt r/n- 
sumption and are fitted 
with prongs so the/ can plugged into the 
baseboard or oilrfer convenient outlet. 
A tidily, a screw irtof any standard at- 
tachment plug permits them to be used in 
any regular snekf (. A choice in the amount 

of light to he ob- 
tained i - ; ■ ■ - - 1 ' 1 1 1 ■ 
ffisjjt --in o 1 :liv m s p -i i 
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FURNITURE MADE OF MIRRORS 
IS VARIOUS COLORS 

Furniture made of colored mirrors is 
now being produced without any bulky or 
unsightly fastenings in assembling. Ta- 
bles. benches, vases and even a mirrored 
radio are offered. Blue, green, gold, an? 
tiriue gold and pale rose mirrors arc used: 

C 40 H % 

ABSORBENT USED LIKE WASTE 
IS MADE FROM WOOD PULP 

Made from wood pulp, a cellulose fiber 
absorbent is used instead of waste in ga- 
rages and service stations as a sweeping 
compound and as a material for wiping 
oily hands or tools. The flaky material 
has one-thirteenth the weight of sawdust 
and is packed under pressure in twenty- 
five and fifty pound containers* 
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LAWN MOWEfe CUTS OLD TUBES 
INTO RUBBER BANDS 



twenty- live miles per hour, one per cent 
was traveling over fifty-five, twelve per 
cent between forty-five and fifty-five, for- 
ty-three per cert between thirty-five and 
forty-five, ahd thirty-six per cent between 
twenty-five hnd thirty-five. These facts 
were revealetVby Prof. A. N. Johnson, of 
the Uni versity of Maryland, at IT recent 
nieetTlTp^oT the TTigliway' research hoard. 
Tests reported by E, H. Holmes, of the 
federal bureau of public roads, showed 
that ordinary traffic, not including that of 
rush hours, gets along with least delay 
when there are no lights or policemen at 
intersections. Of ihe various means for 
controlling traffic, the policeman caused 
the least delay, hut lights, when changed 
rapidly, and when operated by the traffic 
itself, were nearly as efficient. Dr, Walter 
R* Miles* of Vale, University* told the 
meeting that drinking of alcoholic bever- 
ages affects driving ability in four differ- 
ent ways and is partly responsible for 
ahouuonc-third of fatal tralfic accidents. 



Slicing Up Old Inner 
Tubes from Auto Tires 
with Ihe Aid of a 
Lawn Mower Having 
a Special Cutter and 
Blades 



PLANE SERVICE-STATION SIGNS 
CAN BE READ FROM AIR 



Near I n cw \ ork L tty is a service station 
equipped to refuel airplanes* so its signs 
are placed on the ground instead of on 
signboards. The price of gasoline is paint- 
ed on the landing field in letters twelve 
feet high which can be read with case 
front an altitude of 2,000 feet. The names 
of the products handled likewise appear 
on one of jhesc ground signs to attract 
the aviat 



Finding himself without a job, a Port- 
Jind, Qcg. » man de cided to make work for 
himself. He saw' a ready market for sturdy 
rubber bands after he learned that mer- 
chants would ra l her use the hands than 
twine to wrap bundles. The man solved 
the problem of supplying the demand by 
changing the gears of his lawn mower and 
attaching a special cutter and blades. He 
obtained some old inner tubes, ran them 
through the mowing machine and they 
came out rubber hands, ready for delivery. 
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SPEED OF AVERAGE CAR DRIVER 
^ IS THIRTY-FIVE PER HOUR 



^ How fast do you drive? If you are an 
average motorist, your speed is 35.5 miles 
per hour. This fact was revealed by a 
speed detector which spied on 41,000 driv- 
ers traveling Maryland roads. The detec- 
tor consists mainly of a square box con- 
taining a mirror. When you drive by, a 
reflection is flashed to an observer sta- 
tioned a measured distance down the 
road. He then times you until you cover 
the distance to him. Eight per cent of the 
vehicles timed were going only-; fifteen to 



Airplane Service Starinn VicWcdj IrtJra'ltiie Air; Note 

. the SyUljlJkCt iniiha Ground 



A 







V. ( 1 



Sonic 

Measuring height above the 
the ground instead of above sea level, an 
arotislic altimeter has been designed to 
aid the airplane pilot flying in fog or other 
weather with poor visibility. The instru- 
ment operates by “bouncing" 1 a sound sig- 
nal against the surface of the earth and 
measuring the lime which elapses until 
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l lie echo is received back by the appa- 
ratus. in this respect it is simitar to the 
sonic depth finders used on ships, 't is 
claimed the altimeter is accurate to within 
ten feet and not only serves to tell the 
pilot how high above the ground he is fly- 
ing, but also whether he is flying over level 
or hilly country, and warns him in time to 
avoid mountain peaks and similar hidden 
obstructions. Its accuracy is not affected 
by barometric pressure. In producing the 
instrument, it was necessary to design a 



Receiver a nd Transmitter far Sou ml 
Altimeter for l-'lanei. Which Shows 
Pilot Height above Ground over 
Which He la Flying 

selective microphone sensi- 
tive only to a certain high 
pitch of sound. So in spite of 
the many noises produced by 
the ship in flight, the micro- 
phone rejects all sound ex- 
cept the single pitch to which 
Et is tuned. The complete ap- 
paratus consists of a high-fre- 
quency transmitter horn, the 
receiving microphone, a 
mechanism which transforms 
time delay into terms of feet, and an In- 
strument dial which automatically regis- 
ters the distance of tire plane above the 
ground. One purpose of the altimeter is 
to take all the guesswork out of landing 
blind on a fog-shrouded field. After locat- 
ing tile field by means of the radio range 
beacon, the pilot descends until his altim- 
eter shows lie is less than twenty feet 
above the ground, then cuts the motors 
and levels off as he can make a landing 
safely from this height. 
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Lr'i . Wcw Control Devito for Mflr- 
cury Arc*: Above, Ordinary Circuit 
Rrukif m Operation 



breakers that rntiovc much of the fire- 
works from the process of disemmect- 
i nyx high-powered circuits, im proved 
lightning ampler*. noFek?^ and iladi- 
less fuses for high-voltage line", and a 
self-starting mercury arc tor which a 
brilliant future is predicted. 



I \ L KINC* the past tew years an almost 
unbelievable array of disco v cries and 
inventions has emanated from an East 
Pittsburgh laboratory, where a research 
expert has spent day after day studying 
the peculiarities of the commonplace elec- 
tric arc* And the end is not yet in sight, 
for the work is still proceeding and new 
facts about arcs are being learned daily. 
One man is responsible for most of these 
developments, and bis work represents 
modern scientific research in its highest 
form. He ts Dr. Joseph Slcpian, electrical 
engineer of the West bug house lab ora to-* 
rics, anit~fi7s inventions are 77T v it aFi mer- 
est to you. because each points the way to 
more dependable and less costly service, 
r die is a -mall circuit breaker tliat t a k e ^ 
the place of the often troublesome fuse 
plug. Olliers Include improved circuit 



Doctor Sltju-m wiih Hia 
Li|rfh[jiinj5*Arr«&t«f But- 
ton White fa lias More 
Than 200 Square Feet 
cl Surface and HepLacci 
Ifac Entire Pile mi Disk* 
S h Own on t fac Tabic 
Beside It 
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ARC Releases Flood 




Alum. Satnt Circuit 
Breaker it at Lei t 
with Deionizing 
Method* Applied J 
Below,. New Light- 
ning AttcsHm -if Left 



The Heart fit the New Igni- 
iron. Arc Control, a Pencil 
of Carborundum 



1 tie electric arc L encountered wherever [here are 
electrical circuits. The -.parks visible around the 
brushes of a vacuum-cleaner motor are tiny arcs* 
Lightning leaping between a cloud and the ground 
N a form of arc. Some arcs are useful, others are 
destructive. Up to a short time ago, it was one of 
the m<M ’tuhhi »rn thing!- with which engineers had 
to deal. When they tried hi maintain an arc for the 
purple ot welding or melting substances, it per- 
sisted in going out : and when they tried to extin- 
guidi it in order to prevent damage to valuable 
equipment, it roared merrily on. 

Small arcs, electrical men learned h-ng ago, can 
lie stopped by blowing them out with magnets or 
letting them occur between carbon pieces. 
Larger ones can be drow ned in oil But as 
]>ne. ur line- became larger, the problem of 
drowning arcs became more difficult in 
nhe. You cannot break a circuit carry - 
9^ iiu H r hundreds of thousands of horsepower 




POPULAR MECHANICS 
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Above, Circuit-fiieqker Grids; Left, Drawing oT Union- 
izing Grid for Circuit tireakers 

merely by pulling a switch. The current's 
onward rush carries it over the gap* and a 
powerful arc is formed. It is the forma- 
tion of this arc that lias made the appar- 
ently simple job of circuit breaking one of 
the most troublesome problems in elec- 
trical engineering. 

Doctor Slepian had a theory that an arc 
Is a fierce dance of ions — a torrent of 
atoms earning electrical charges and go- 
ing places at a high rale of speed. As long 
ns these atoms possess their charges, they 
roar across the gap, generating great heat, 
hut when they lose their charge they com- 
bine immediately into harmless gas mole- 
cules, and the arc stops. To "deionize” the 
are by relieving the atoms of their elec- 
trical charges became the goal of Doctor 
Slepian. 

He discovered that an arc powerful 
enough to melt fire day as if it wore wax 
would not scorch cotton if it were kept 
moving rapidly enough. One of the most 
effective ways of making fierce ions com- 
bine into peaceful molecules, lie found, is 
to bring them into contact with rrnd metal 
surfaces. Another is to keep them in a 
state of turbulence by churning them with 
gases. So he put metal into an arc in order 
to stop it I At first he tried a series of 
gauze layers. This arrangement worked, 
htit gave indications that it could be im- 
proved. Next he experimented with a se- 
ries of metal plates, and finally evolved 
an arrangement tor oillcss circuit break- 



RETURN FLUX It! IRON 



.. arc 



MOTION 0? ABC M|MN HE L D IN Al& GAP 
r I HON PLATE CA STATIONARY 

CON TACT^ 

+ O’ 



Hfrt-y li a Very Simple and Inexpensive Fiber-Tube ers that i- several times as effective as ail V- 
Lightning Arrester 111 Action; Cases Generated by Pas- , . , , . . , 

sage of Lijrbttitni; Choke Oft Power Current thltlg fonUltfly dCVtSed, 
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The arc is permitted to tea p 
into a slack of copper plates 
arranged so that there are 
s m all air > p a c e s b e t w c e n 
t hem* K the arc were to come 
into contact with those plates 
at ordinary speeds, it would 
melt them instantly. Out Doctor Slepian 
discovered a method of using a magnetic 
field to drive the arc at the tremendous 
speed of 750 miles an hour or morel At 
this speed* the arc can be driven into the 
stack of copper plates, and broken up into 
a series of small arcs which whirl madly 
in circular paths between these plates* 
then die out. Oilless circuit breakers us- 
ing this principle whirl to death the arcs 
formed when a 23 ,000- volt circuit is bro- 
ken* and 40,000 amperes are flowing across 
the gap* 

The smallest circuit breaker working cm 
lids principle is a substitute for the fa- 
miliar household fuse. When the line is 
overloaded, as by a short circuit* a piece 
of bi-metal is heated, and permits the 
breaker to open. Metal plates at the break- 
er contacts prevent the formation of a 
troublesome arc* When the short circuit 
has been rymqyed, a flip of the operating 

^ - *✓ T . 



handle restores service. 
There is nothing to be re- 
placed, and no troublesome 
hunting for fu>e plugs in the 
dark., Because of a slight 
time lag, the breaker permits 
momentary overloads such 
as that imposed by starting 
a motor* but opens the cir- 
ca it before the w ires a re 
heated to the danger point. 
Engineers a s h o r t time 
ago were having t rouble 
with lightning arresters. 



Tap, Household 
Device; AtWve. 



There was urgent need for a device that 
would let lightning pass but would stop 
the power current that follows it. Such 
arresters are used on power lines to pro-* 
tect valuable equipment from storm dam- 
age. Piles of thin conducting disks of a 
certain character would do the trick, Doc- , 
tor Slepian said. The high voltage of light- 
ning would carry it through the series of 
disks, blit the lower voltage of power cur- 
rent would not be sufficient 1o cause it to 
How to ground. So a lightning arrester 
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This S (range* Looking Cr^ft Driven through the Water or OH LatnJ by PfOptflitr Mounted at Rear; Note 
Wheels and Steering Arrangement for Use on Land; the Boat Is Particularly Useful to the Duck Hunter 
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ODD LAND-WATER DUCK BOAT 
HAS AIR PROPELLER 

Driven by an airplane propeller, an un- 
usual duck boat has been devised for it sc 
on land or water. When operated in l be 

water, the vehicle has its rubber-tired 
wheels drawn up above the water line. 
For use on land, the wheels are lowered. 
The body is shaped like other boats. 






METER KEEPS RECORD 
OF RATE AUTO TRAVELS 






n addition to providing the information 
Y*ffe red by the ordinary type of automobile 
speedometer, a perpetual-: speed, recorder 
# gives a written report of the rate of Speed 
/a 4 at w hich the car has been driven for the 
v p r e ceding 2,20 0 
feet. The record is 
produced b v a 
continuous flex- 
marking ele- 
ment held in posi- 
tion by the close 
contact of two re- 
v n 1 v i n g surfaces, 
stylus is oper- 
hy the speed 

of the car. The instrument has been test- 
ed oil both automobiles and locomotives, 
cost being about the same as for a 
speedometer of conventional design. It 



gives the driver an always visible record 
of the speed at any instant and also for 
nearly a half mile previous, and preserves 
a record in case of accident. 



ELECTRIC EYE TURNS ON LIGHT 
G/^£ 7 IN INSECT TRAPS 

Man is now being aided in his war mi 
insect pests by ihe electric eye or photo- 
electric cell. Such an eye is being used in 
one apple orchard to turn on electrically 
lighted insect traps at dusk and turn them 
off at dawn. It is entirely automatic in 
operation* turning on the lights in the 
traps when the light intensity falls below 
forty-five foot -candles. A time clock would 
work just as well, if dusk always arrived 
On schedule, but clouds often interfere, 
and the eye recognizes the changing 
shades of afternoon light much more ac- 
curately than could a human attendant. It 
is important to turn on the lights in the 
traps at the proper time, because investi- 
gation has shown that moths begin to % 
and to lay eggs about twenty minutes be- 
fore sunset. The orchard, when t lie traps 
are lighted, resembles a garden illuminat- 
ed for an evening party. The traps arc 
placed among the foliage and in one kind* 
the insects are caught in pans of water 
under the light, while in another they are 
electrocuted upon coming in contact with 
wires surrounding the light. 
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ARTIFICIAL ICE IS STERILIZED 
BY SILVER TREATMENT -f 



Sterilized tee is usually produced by 
[freezing sterilized water, but such a prAd- 
tact is liable to infection during transfer 
from the factory to the user. Gi^ma^y is 
how experimenting with a process of ster- 
ilization by the use of metallic stiver which 
nas been used formerly in sterilizing \va- 
H'i*» Artificial ice made from water so 
treated is not only sterile but also lias bac- 
jericide qualities. Tests have shown that 
terms introduced into the melting water 
tjf ice thus treated were killed after a few 
piours, so that certain destruction of any 
liacteria coining into immediate contact 
fcvith tlle/ice is a^ufed. Ll jL 



GIRL INVENTOR USED HER HEAD 
AND SAVED HER ARMS n 



Buckets of water are he aTr 1 uurrleus for 
young arms, as a little girl in Sweden 
found when assigned the chore of bring- 
ing home the water supply. She finally 
made the task a pleasure by evolving a 
simplified “wheelbarrow." It consisted of 
nothing more than a pole with a wheel at 



Pulling a Lassoed Turtle up the Skid way at One of 
tht Water Corrals in Key West 



TURTLE TENDERS USE LASSOS 
TO ROPE THEIR VICTIMS 



Kcv \Y cf| is th“ Tnvt-b j metropolis of 
the nation and about 5,000 green sea tur- 
tles, ranging in weight from 150 to more 
than 400 pounds, are placed annually in 
the confines of the turtle corrals. This in- 
dustry is strangely reminiscent of the cat- 
lie business in the west. The corrals are 
constructed in shallow water and are 
formed Ivy placing cement pilings about 
four inches apart and arranging them in 
the shape of square pens, each about 
twenty-five feet long. The turtles are fed 
a variety of sea grass during the period of 
captivity and when butchering time comes, 
these tenders or turtle “cowboys” use las- 
sos to catch victims around their flippers 
and haul them up a skid way. Most of the 
green sea turtles today are caught in nets 
by fishermen off the Nicaraguan coast* 
While they have made turtle soup famous, 
they arc also valuable for other uses. Tur- 
tle Steak is second in value to the soup, 
hut combs, knobs, handles and similar ob- 
jects are made from parts of the shells* 



A Lout Pole with a Wheel 
on the End Solved Water* 
Carrying Problem lor This 
Little Girl 



one end and a peg in the center to hold 
the bucket as she easily trundled it down 
the road. 




C[ Copper can now be used in exposed' 
places without tarnishing by fusing a thin, 
flexible silicate eoatjng to it. 
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TWO-PAIL UNIT FO 
MAKES WORK 



latigue, that ox t re me nervous Fatigue of- 
ten leads iif sleeplessness, and that normal 
sleep, unlike ether narcosis, is easily inter- 
rupted by noise or other disturbances. 
Another theory lias been that during sleep 
the conduction pathways in the nervous 
system are broken 1>y the retraction of 
small contact points between the neurones, 
which are the conducting units composing, 
the nervous system. Ii this actually oc- 
curred, it would stop all nervous activity 
ju?it as effectively as pulling the plugs 
from a switchboard would stop telephone 
communication, hut there is no evidence, 
to support the theory, Sleeping sickness 
has been found to he accompanied by' 
i fa mage to a point in the in id brain near 
its junction with the forehrain, and this 
region - has been found to have an impor- 
tant relation to the alternation of sleep 
and wakefulness, 



BIRD BATH MADE DEMOUNTABLE 
FOR EASY REMOVAL 



Equipped with a pedestal that (its into a 
metal cup installed flush wit It the ground, 
a metal bird bath ha^ tin: added Feature <n’ 
being demountable when its removal is 
desired. The metal cup is pointed so that 
it may be driven into the ground, 't he 
hath is twenty-one inches in diameter. 
The howl is rustproof and removable,. The 
bath may be set up in a few minutes with- 
out screws, holts or tools. Its height is 
t h i rty-t wo i tichd ■> above *4 ■ e .g r< i uu ri 



How Twin Pails May Be Used Atop Ladder piT Clem 
ing; Note ibv Single Bail 



Cleaning tasks around the home ma> be 
made easier by use of a twin-pail unit. 
Two eight-quart pails are fastened togeth- 
er so that they may be handled easily as 
one unit 011 a ladder or the floor. One pail 
holds soapy water and the other clear 
rinsing water. They are made of copper 
alloy hand dipped in pure zinc. 
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HOW SLEEP COMES IS RIDDLE 
1 OF CONFLICTING THEORIES 



Hit hough you spend almost a third of 
your life in sleep, the problem of how 
sleep comes about is still a mystery. Dr. 
S, W, Ramson, o f North western univer- 
s iTy, p ntn'T - “ o u t t h a t many t bcori es ha v ? 
been advanced to account lor sleep, but i 11 
are unsatisfactory. It had been supposed 
that during activity, fatigue sub -lances 
artr&JHt dated in the blood ami everted a 
iTatcutte act in n on the bra hi. periodically 
inducing sleep during which they were r\- 
y reted. But the fact show that an after- 
>ioon nap may come when there is little 



This Bird Bath Is Easy to Move or Cleans Its Pedestal 
Lifts Out of a Cup Sunken ihc Ground 
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MIGRATING CENTERS OF ACTION 
P\ CAUSE WEATHER CHANGES 

When the stin is poumig out light anti 
heat most energetically A the weather in 
Some part-, of the world may be growing 
colder and stormier ins toad of warmer, 
<V An explanation of this pawadox has been 
^■"■ufifered by H. H . O aytonj ^t student of 
^ weather sc it. net, 'vvdio says changes in 
**** weather trends, and in the mutual rela- 
| tionships between weather conditions in 
different parts of the world, are in he ac- 
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counted for bv shifts in the “centers 



of 



/ 



action”— I he veritable weather factories 
hovering persistently above certain spots 
on the globe. There is a tropical center of 
action over the south Atlantic between 
tropical Africa and the mouth of the Ama- 
zon river, and another over the Indian 
ocean* Similar centers exist in the tem- 
perate zones. If these centers stood still, 
things would be much easier for meteoro- 
logical science* But they do tint and it is 
their shifting, as correlated with solar ra- 
diation fluctuations arid the regular sea- 
sonal changes in the sun’s position, which 
offers a clue to much which has hitherto 
been baffling in weather studies. 
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FRUIT AND VEGETABLE JUICER 
WORKS AUTOMATICALLY 

j'T* hikes of fruits 




and vegetables may 
be extracted easily 
by means of an au- 
tomatic juicer* The 
mechanism consists 
of a one-quarter 
horsepower electric 
motor, a small hy- 
draulic pump, two 
hydraulic pressure 
cylinders and a high-speed rotating grind- 
er. Fruits or vegetables are dropped into 
the feed hopper through a trap door in 
the lop of i he machine. When the switch 
is turned on, the pump and grinder are 
started. Hydraulic pressure actuates the 
feed ram, which forces the fruits or vege- 
tables at an even rale into the revolving 
grater. The pulp falls into the pressing 
chamber. When grinding is completed, 
the pressure is automatically transferred 
to the pressing ram, which forces the juice 
into a tiiav and Whence to a " r Liss. 




Spring Fuller for Removing Broken Automobile Rear- 
Axle Shaft-s from the Housing 



SPRING TYPE OF AXLE PULLER 
MAKES REMOVAL EASY 



Removal of a broken automobile rear- 
axle shaft from the housing is simplified 
by using a spring type of puller consisting 
of a length of heavy steel spring wire ml 
each end of which is wound a short ta~ 
pered helix of a size to tit most car axles. 

By inserting the end nearest the size of 
the broken axle shaft in the housing and 
turning the tool in a counter-clockwise 
direction, the spring winds around the 
broken end, securing it in a viselike grip 
which permits its easy removal. . ^ 
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REVOLVING LAMP SHADE MAKES 
PLEASING DECORATION 

Revolving lamp 





shades which fit 
over small electric 
bulbs make pleas- 
ing decorations 
for test i ve occa- 
s ions and cost 
nothing to operate 
since the heat from 
the globes causes 

them to turn. They produce varied color 
effects as they move and are reminiscent 
of the flicker of wax candles, hut without 
'angers, t ( 
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A rmy Aviators Drill for Flying in Poison Gas 



the next war, Unit- 
ed States army pi- 
lots w ill s n a t c h 
Strang c-1 coking 
masks from sacks 
uti tier their arms, 
a n d run to their 
hangar, covering 
their faces with the 
masks* Through the 
fumes, the aviators will push 
their planes to the flying line, 
V ^ t a r I the motors and take off in 
w fiy out of the danger zone* All 
I his will be the result of a course 
of instruction in defense against 
war gases given to pilots of the 
Composite squadron, Air Cor ps 
Tescrvc, Arm y a ir base. Long 
B«tTE7Tjt] [i* l IVcliniinhry jn- 
striicTf on “nTgiven in the funda- 



mentals of the employment of 
poison gas in warfare and En the 
theory of gas masks, gas protec- 
tive clothing, and other means 
of defense against gas attack. Practice in 
the use of the gas mask is continued until 
each officer can place it in position in less 
than six seconds. The final drill in the use 
of equipment and airplanes is conducted 
under service condemns-. closely simudat- 
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ing the conditions of an 
actual war-time gas at- 
tack, excepting l ha I dead- 
ly poison gases arc re- 
placed by tear gas, equal- 
ly effective so far as train-- 
mg is concerned .but with 
no lasting ill effects on 
personnel* 
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^ When the poison- 
gas alarm sounds in 
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When the Pilgrims 
their first corn, 
under the tutelage 
of the friendly In- 
dians, their red 
teachers ad v t sed 
planting two dead 
fish with each hill 
of grain. This was 
one of the first les- 



sons in applied chemistry which the white 
man learned from the Indian, and fish is 
still recognized and used as fertilizer to- 
day. The Indians had a stock of chemical 
lore still in use. in part, in modern A n] er- 
ica s chemical industry* Dr. JL. A. Browne. 






Tap am] Bottom, Pilots in 
Poison- Ga* Prill: Cenrer* 
TakinE Off in Gas Claud 
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ut the depart ment ot nj^rfrnlnire perils 
out r li nt — t+Tt r y~ ts iitvvv 7- the fertilizer yaluow/>f 
wood ashes and 5 lie lls, they h;ni learned 

that weak-lye solutions softened food, 
thereby making possible lye hominy; they 
knew how to concentrate the sap of corn- 
stalks and maple trees, and how to get salt 
out of brine bf evaporation. California 
Indians could get the bitter tannin out of 
acorns and those in South America found 
a way to de-toxify cassava root. 'File high- 
ly civilized Indians of South America, 
Yucatan and the Mexican plateau a tided 
to the world’s commodity list such things 
as rubber, chocolate, cochineal, copal gum 
and guano, each requiring a certain 
amount of practical chemistry in its prep- 
aration. Their medicines included such 
items as quinine, coca and tobacco and 
they knew the principle* of fermentation. 
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RUBBER-TIRED GUN CARRIAGES * 
MAKE GREATER SPEED 

Some of the [umbering field pieces of 
the United States army are being speeded 
up by equipping them with carriages fit- 
ted w ith rubber tires and shock absorbers. 
The adapters consist of rubber-tired steel 
w heels and shock-absorber assemblies and 
enable the artillery to transport these 
guns, weighing about 1.8(10 pounds, at 
speeds up to fifty miles per hour. The 
guns can he fired directly from the rubber 
tires with accuracy, ii is claimed, and the 
adapters can he installed in less than half 
an hour on a gun iti the field. Each wheel 
can be locked separately for firing or mov- 



Vibrator for Making Concrete Mure Compact Is Shown 
in Operation;; It ts Air-Powered 



AIR-DRIVE CONCRETE VIBRATOR 
MAKES IT COMPACT 



Production of good concrete is made 
easier by an air-driven vibrator which, 
applies high-speed vibration to the fresh 
concrete in the forms to make it nioifl 
compact. The equipment is made in sta- 
tionary-tube or flexible-shaft form. The 
first ci msists ot an outer tube containing 
a rapidly turning rod held in place by sev- 
eral roller or ball bearings and having a 
heavy unbalanced weight attached to the 
lower part. The point of the machine i*, 
directed into the stiff concrete by the op- 
erator. The flexible-shaft type is adapted 
particularly to vibration of mixtures tn 
deep w alls and may be operated at a depth 
of twenty-live feet. By nieans t nf an adapt- 
er that is attached In the air motor, the 
rigid-shaft unit is made interchangeable 
with the flexible-shaft unit, she same it to- 
tor being used., »_ 1.5 



Cun C ,i rri n ^ c F.q u ipp bri 
with Rubber Tire? rami 
Shock A i i sen be ■ b 



ffThe University yft Michigan herbarium 
has more l hart 22\ 1,000 examples of plant 



ing the equipment over rough ground, and 



brakes can also he applied together or 
separately. 



separately, * 



life, that have been collected over a period 
of n in ct v-five years. 
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This Plane, Wanned by a Crew of Two, Has a Speed of More Than 200 Miles rer Hour, and a Squadron of 
Studi Ships Can Fire as Many Bullets as an Army of 3 0, Cj 0 U Men 
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Merits Elastic -Thread 



Their Shape 



Several Photeijraphs of Latent Mcfl p 

Suits Showing Huiv the Clot 



Spring b. Batkin to Shapt: After Stretch- 
ing i Elaatk Thread l' Used 



Clothes that give way to ev- 
ery movement and come hack 
to their original shape arc the 
latest fashion lor men. A suit 
of a new elastic material fits 
snugly, vet remains wrinkle- 
proof for several weeks, even 
under violent exercise. The se- 
cret of these suits is that into 
the cloth of which they are 
marie have been woven strands 
of flexible yarn. The core of the yarn is a 
round Fiber spu^fwim the product of die 
rubber tree , krlo af after treatment by a 
patented chemical process. The fluid thus 
created is /arced by machinery through 
tiny holesAnd hardens into a firm thread. 
The elastic core is wound with wool, linen, 
cotton, /ilk, rayon or whatever fiber is re- 
quired* Wool, of course, is most used in 
the mens clothing industry. The yarn is 
incorporated with other fibers into a doth, 
the proportion being r^ul^cj, according 



to the elasticity desired, and 
from this fabric the manu- 
facturer makes up the gar- 
ments, The elastic core has 
been subjected to the severest 
t e s t 5— p u ] 1 ed, stretched, 
yanked, soaked and pickled 
and pressed with the hottest 
irons — without damage* The 
new doth can be woven so as 
to be stretched in all direc- 
tions* The yarn can he intro- 
duced both lengthwise and crosswise by 
the weaving or knitting machine* It is ex-* 
tensively used in intimate wear of women, 
such as corsets, girdles, garters and ho- 
siery* Now the men are getting a chance, 
as clothes for them that give athletic com- 
fort arc just coming on the market* Even 
the ironlike tuxedo, with its stovepipe 
"pants’’ and its stiff boiled shirt, no longer 
has any terrors. The elastic tuxedo be- 
comes a comfortable dinner or lounging 
For everyday business wear the 
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elast ic garments are capa- 
ble of letting a man 
stretch and exercise* 
without finding his coat 
collar riding up over his 
neck. One does not have 
to worry about the strap 
and buckle at the rear of 
the vest giving way. For 
the flexible back takes up 
all the slack, The trou- 
sers insure the utmost 
■"freedom of the knees*" 

Once pressed the elastic 
g a r m e tils keep their 
knifelike front creases 
for many weeks, as their 
fabric returns to its orig- 
inal position, For sports 
wear the elasticiscd gar- 
ments have become pop- 
ular even in the short 
time which has passed 
since their introduction. 

In the ready-made cloth- 
ing industry, use of the 
elastic textile may lead to 
a reduction in the num- 
ber of sizes* If a man is a perfect thirty- 
eight* for instance, he may lie able to wear 
a thirty-seven, which will extend itself 
over him without pinching. Tight fits will 
become loose, and loose ones snug, just 
as the motions of the body demand* Fewer 
alterations will be required. The clothes 
can he scrubbed without shrinking, lead- 
ing manufacturers of them say T and cer- 
tainly they require considerably less press- 
ing to preserve their neat appearance than 
they would if not treated for resilience. 
Caps of the new material can he worn 
without pressure and yet be proof against 
being blown olT by the roistering winds* 
The invention is also applied to the welt 
or tops of socks* A thin area of the springy 
strands acts as a garter and does away 
with the need lor supporters 



Four Views Showing Hqw Paper Napkin with Hole fo Center May Be Used 
for Carrying I cc -Cream Cone without Soiling the Hands 



thirds of the cone, but will not permit it 
to drop through* the cone hanging in the 
hole like a flowerpot in a supporting ring- 
stand, A ring of cardboard glued around 
the hole gives it the required stiffness. 

e j-l — _ 



ELECTRIC HEATER FOR MOTOR 
MAKES STARTING EASIER 



NAPKIN WITH HOLE IN CENTER 
CARRIES ICE-CREAM CONE 



Cutting a hole in its center converts 
the paper napkin into a convenient carrier 
for ice-cream cooes. It also protects the 
clothing and hands while the cone is be- 
ing eaten, ThgJ holp admit about two- 

Tvw*. 63 . 



Winter starting of the auto mobile en- 
gine i- rricilitai n I by an electric heater that 

is attached perma- 
nently to the top 
of the motor block. 
The cord with its 
plug is concealed 
under the hood 
w bile d r i v i n g* 
When the car is 
placed tti the ga- 
rage on cold 
nights, the plug is 
inserted Into an 
iruLLit^ socket and the heater keeps the 
engine from becoming too cold for easy 
starting. The device operates on either 
alternating or direct current. It can be in- 
led in two or three minutes. 
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Nature 






Designing Has Been Defined a.-, ‘Think- 
ins ami Marking qrcji,a mi the Thought " 
but Even So, Man Mu-ii Efave Slrdcn ,i 
Few 1 tleas from Nature; A hove, the 
Tendrils of u Climbing Vine Go the Coil 
Spring Onv Betters for They Coil Ri^ht 
and Left and Hivt j Shod* Ahsnrtcr 
in Center 



Ti p„ Fi-sh ffiiif No- Draft Ven- 
tiUKIOifl Before They Put Gills 
in Auto* a nr] the Biplane 
Might Have Been S u V . gesi *d 
hv the Dragon Fly: kighl. 
Wh h Is Rotary Blower and 
Width I* Snail Shilt? 



Perhaps the Indian Invented the Bark Canoe 
after Seeing Milkweed Pad* Floating tut 
Water, and the May Tedder May Have 
Evolved Et,:-irs the Grft^lhtfpper 
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APES LEARN TO USE “MONEY’ 



Apes 
money 
small 



IN 



3-- 



SLOT MACHINE^ 

are capable of learning to, use 
to buy food delicacies, to choose 
white token rather than a larger 
fc-wje with less purchasing power and even 
^ito “lioam” more of the tokens than they 
* s Njiin spend at one time. Dr. John B. Wolfe. 
t the Yale Laborator ies of Comparativ e 
^^svc hpbhihM^ C6ndtJHeT experiments in 
[Which poker chips were used as money, 
the apes being taught to place them in a 



specially devised slot machine and then to 
‘each for the food at the opening in I he 
hiacbme* Chimpanzees were used in the 
(experiments. Another use of the money 
was the "purchase'' of an opportunity to 
day with the experimenter by placing a 
lyelluw chip in the proper machine* A blue 
^chip properly spent entitled the ape to 
[leave the experimental room and go hack 
:o its living quarters, this trick being 
h aught more easily than the others* The 
animals quickly learned to discard a brass 
check which could be inserted in the ma- 
chine, but which brought no reward* 

cml 



FREIGHT CAR RIDES TRUCKS 

TO CONSIGNEE’S’ DQOR 

k > , \ . 

Freight may be carried from the main 
line of a German railroad to the purchas- 
er’s door in the same car in which it was 
shipped. This is accomplished by means 
of movable trucks weighing eight tons. 
The trucks are placed against tlte railway 
track so that the car may be shunted off 
of the main line and towed directly to the 
purchaser's door, Curves are taken by 
turning the car's sixteen wheels mounted 
On movable axles. 
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Separator fop Collecting Flour Gotd His Copper Pbtes* 
Shawn in FhutO As Resembling Steps 



FLOUR GOLD IN MERCURY COAT 
CLINGS TO COPPER PLATES 





Tiny particles of gold, known as Jf dnur' p 
gob!, may be recovered efficiently by 
means of a machine called the induction 
amalgamat or. After being washed clean, 
gravel cmrEainT the gold panicles is fed 
into the machine* moving down an in- 
clined plane of successive copper plates. 

At six-inch intervals arc small rollers two- 
thirds submerged En mercury* which serve 
the double purpose of pushing the gravel 
down the plane and iff covering each gold 
panicle with a coating of mercury* The 
affinity between mercury anti copper 
causes l lie gold grains to he attracted to 
the plates while the gravel moves on. Flec-fV^ 
trical current keeps ihe mercury agitated, _,J 
creating a field passing from the trough 
to the iron roller,, thus 
breaking the surface ten- 
sion and letting the roll- x 
ers do their work. The 
electrical field natural I v 
pulls some of the gold 
down to the mercury. 

Tests indicate that the 
machine is many times a> 
efficient as the standard 
amalgamator proces 
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1 M avin^a German Freight Gar Direct to Dogr of Person to Whom 

Umi Aqe Assigned ; It Rolls on ^Javibk Truck* 
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C F o e s not 
become less nutritious* 
experiments indicate* 
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ValvcLcas Airplane Engine Which Weighs Only 9&G Pouruls but 
Can Develop about 1,1 00 HtJf&e power 



SMALL PLANE ENGINE WEIGHS 
POUND PER HORSEPOWER 



Developing l t 100 horsepower, but weigh- 
ing only 9QG pounds, a vahelqss airplane 
engine is now being buih + It is of the 
two-cycle type and lias eight horizontal 
cylinders, each equipped with two pistons 
which move outward from centra] com- 
bustion chambers, PiOer Es applied 
through offset rocker arms and delivered 
equally from opposite directions at the 
same time, thus reducing vibration. Other 
advantages claimed for this engine are low 
fuel consumption, wide speed range, high 
torque and high mechanical and thermal 
efficiency. The engine operates smoothly 
under load at any speed from thirty to 
6,000 revolutions tit 1 !* minute. It has sixty 
per cent less moving parts than the typical 
four-cycle engine and it is claimed virtu- 
ally no carbon is formed and it. will not 
detonate even with low grades of fuel, 

c I0\fo 



can he grouped under live heads — 
wind-blown sand, sandy parts of 
.'dluvial fans, river sand, shore" 1 
sand of lake or sea, and lake or/* 
ca bottom sand, Each type offers 
a harbor to a different class of liv- 
flt / i rig community, each presents dif- 
/ Si r. iu problems for its inhabitants 
to solve, and each has various , 
f :n tors that foster fosstlizattnn nr 
prevent it* Thus, wiftti-hlovyn sand 
i r s&eniialty a desert habitat, even' 
when it occurs in the midst of a - 
rt i it i vely h u mid I a n d, an d th e 4 j 
plants that grow on it are succu- \ 
Ictus, like the cactus, or leathery-*, 
leaved shrubs, like the beach- ■ 
plum. The animal population will" 
be predominantly small in size 

with low- water requirements, and chances 
of permanent burial resulting finally in h 
toss ili zation are relatively poor. Bo t to nr 
sands of ocean and lake arc at the oilier » 
extreme. The animal and plant life forms*" 
found in and on them are naturally large- 
ly aquatic or at least amphibian, utove-T 
nicnt is imidh less and hence chances of 
permanent burial and fossil Nation are 
mi 



IMERGENCY A 



EMERGENCY AUTO TIRE CHAINS 
ARE STRAPPED IN PLACE 



SAND FORMATIONS TELL STORY 
OF GEOLOGICAL CHANGES 



Sandstones were once loose sand, and 
the fossils embedded m them were parts 
of living animals or plants for which the 
sand was an environment. For this reason, 
a study of present sand deposits can yield 
information of value in understanding the 
p^ofMses that went on when sandstones 
of various types were in the making. Ac- 
cording to Prof* VV- H- Twcn b oh- 1. of the 
University of Wiscons in, sand deposits 



When an unexpected snowstorm catches 
the motorist on the road, he can avoid 
delay by carrying a set of individual emer- 
gency tire chains which are strapped in 
place quickly. 

This aid in over- 
coming mud and 
snow consists of 
two single chains 
attached to a 
strap and clamp 
wh ich extends 
around the rim of 
the wheel. The 
chains are placed 
on the tread and 
the strap is 
wrapped around 
the rim, the end being fed through an 
opening in a clamp and drawn lightly Into 
place. One or more -tich units applied in 
each wheel give traction which cannot be 
obtained from the tires alone. 
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ring, The portiojjjrfThe V 
tube itytt-rcSts^ in serv- ' % 
■tfeTagaij^t the inside ou o 
l be casing under tile 
tread is made several V 
times thicker than nor-''OT 
malliy. It happens that 
rubber, when Stretched 
or bent, always tries E u, * 
return to tile form in 
which it was vulcanised. V 
i hus, when the thick- 
walled tube is ready for'*"** 
use* the rubber that 
on the outside when 
vulcanized is now inside, anti is under % 
compression because it is trying constant- 
ly to return to its original form* ^ 

This tube* when in its casing and in lint - ^ 
cd p resists punctures because a hole such^jf 
as that made by a nail cannot remain 3 
open; pressure of the rubber forcing it \ 
shut and preventing escape of air* If thi^X 
object remains in the tire, the rubherj 
presses against it so forcefully that no air<X^ 



Nails into a Truly Punttu reproof 
Lett Fulling Them Out without Loa- 
Atr: Running the Car around the 
Block Seals the Holes 



factured with the inside out. and is then 
turned and joined at the ends to form a 
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will escape. 

Another type of tube is built like a sand- 
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sandu ir^, J hey act pt rffictly to keep the 
uucured kubbcr from shifting. 

Both i ■ < > n,i j t- - ' i 1 1 it and plastic- do ugh hi - 
ner tubes have long lives. Test cars using 
Mir pl-i'iic-ibiiigh tubes have traveled 
more than 1 f K'M N h ] miles on the same set 
of tubes — but using three sets of casings 
— wit It on luss of flexibility or puncture- 
scaling proper! U 4 \ 

The tear of punctures* however, is not 
the i ml> thing tin it harasses t lie motorists. 



Below, Compression Inner 
Tube; Sliced Pori ion 
Shows Form Tube Triw 
to Tsilie 



Above, Withdrawing Null 
Pulls Plastic Dough to 
Outer Surface of Tubi: 



Blowouts arc, it anything* more to be 
dreaded, A:-ide fia.nn the general improve- 
ment -if tire- tin ring ihe past years, a num- 
ber u i outstanding sups have been taken 
to reduce this danger. 

Often a blowout is traceable directly to 
under-inflation, The ordinary tire should 
be in dated to recom mended pressure at 
least every week, but recently there have 
been developed several tubes which need 
inflation only once a month, or even less 
often. The two types already described 
arc included. 

A direct descendant of the airships 
"Macon" and "Akron" is a zeppelin-type 
tulifc. In developing improved helium cells 
for the airships, rubberized fabric was 
coated with a gelatin preparation. This 
yas found tu retain helium* and to replace 
/he costly goldbeater skin formerly used 
f iti airship cells. Tube men reasoned that, 
since the coating will prevent passage of 
helium gas, it ought to iwttk ^veti better 



Going into a Stone Walt with Low “Pressure Tir«a 
Tiiei Were Not Burt by the Impact 



wich. Two layers of rubber inclose a layer 
oi "adhesive gum" or "plastic dough," 
The sandwich construction extended over 
r the portion of the tube lying directly «n- 
^ dvr the tire tread. 

This tube worked excellently, but when 
r run. the plastic collected in a narrow ring 
along the center of the sandwich portion* 
because of the action of centrifugal force. 
£ Then someone thought of the modern 
^ battleship and its bulkheads that prevent 
/ water from flooding more than one por- 
tion of the interior if a break is made in 
% the bull So bulkheads — parallel partitions 
of cured rubber running around the tread 
section of the tube — were built into the 
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Driving Nai] into 
. This Tube -Rolls 
Up Ring of i he 
UflCiJrcd Rubber 



Top, dh Bacj Roads, PLlrti'Uire- 
Proof Tires Are In va hldbk ; Be- 
low. 'Diagram S ho wins How 
Gwiv Dipped Tire Is Mjadc 

the core is the 



Above, Rubber 
around Hole i 
■'Rivet"; Below, 
Cured 



tcgral part of the tube. 

1 * There are at present two 
i' general types. One consists 
* of a flexible rubber valve 
stent whose base is united, 

■Jdurmg vulcanization, to the 
V*rest of the tube. The other 
Tfc a rigid metal stem having 
a rubber jacket that is joined to the tube, 
b Such con struct ions reduce air seepage 
from the tube. 

An interesting example of a tubeless, 
punt Hire less casing is the so-called zero- 
pressure tractor Eire. This is of solid rub- 
\vitlj_a bo 11 aw core. Air 



core is me same as 
that of the outside atmos- 
phere, Tests have shown 
the tire to have a cush- 
ioning effect equal to or 
s u r p a* si n g pnctitna L irs, 
and tn outwear both sol- 
ids an tl p n e u tn a tics in 
s e r v i c c. Ho w v v er , l b e 
zero-pressure tire cannot 
be used on pleasure cars 
because of its weight and 
unlit ness for high-speed operation. Al- 
though considerable effort lias been direct- 
ed toward improvement of the inner tube, 
development of tire casings that are more 
difficult to puncture or blow out has not 
been lagging. One manufacturer stresses 



H _ 



Rtnjf PresHeJ Flat 
o Form ,i R ubbe r 
Flexible VaEve Stem 
into Tube 
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with air, whose molecules 
arc larger than those of 
helium. 

So an inner tube hav- 
ing an inside coating of 
airship-cell gelatin was 
introduced a short time 
ago. One expert has sajd 
that half of the blowouts 
that present-day motor- 
ists experience can be at- 
tributed In rim and bead 
cuts. The ufe of rubber 
rim strips and the placing 
of soft-rubber toes mi the 
beads are reducing such 
failures, but among the 
most important contribu- 
tions i> i lie two-part tube. 

A not her improvement 
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JANITRESS RIDES MOTORCYCLE 
FITTED WITH SCRUB PAILS 



Cfcunmg O ut i m Which 
Is Driven from Duot 
to Dotir by Woman 
Operator 
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wheel until thot ^appear to lie standing' 
still. T his occut/s when the vibrations be- 
come synchronised. The wheel in the etc- CA 



vice is the concentric circle. 



C oo^J 



Traveling on a motorcycle equipped 
with scrub pails and mops, a charwoman 
rifles along the roads ami streets of Lon- 
don, ready to perform her duties' In any 
house Upon call. A charwoman perform :i 
odd domestic jobs in England, similar to 
the work of a janitress or scrub woman ill 
the United States. 



TENDONS FOE TENNIS RACKETS 
ARE IMPERVIOUS TO WATER 

Tennis AkrTth' are being made of 
tendons instead of the gut formerly iwd, 
the new material for stringing being im- 
pervious to Wilier and having the addi- 
tional advantages of not stretching: or raw 
cling. It is claimed the new material 
'‘livelier’ than that previously used 
has far more durability. Calf tendons arc 
used iti making the strings, the material 
being broken down until it resembles cot- 
ton, then formed into yarn like s 
which 'finally are woven together, Th 
' tendon strings are also being adapted to 
musical instruments, 
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UNDERFOOT LIGHTS FOR BRIDGE 
ELIMINATE THE GLARE 



Instead of the conventional o 
lights, the roadway of a Cincinnati bridge 
is illuminated with underfoot lights which 
show the road as a ribbon of radiance at Nr 



MIRROR SHOWS PITCH OF VOICE 
6 ^ 



AS VIBRATIONS COINCIDE 

Pitch of his own voice may he seen by 
in a mirror and disk arrange- 

to a loud speaker 
the sound vibrations shake the 
mirror. The singer looks in the mirror at 
the reflection of a spinning disk, on the 
face of which are drawn concentric rings 
of short spokes or radii. They all appear 
as a blur. When the singer's voice touches 
middle C, the mirror vibrates at exactly the 
rotation rate of one of the concentric cir- 
cles, Immediately hi the mirror, the cir- 
cle appears to be standing still, although 
circles around it on the mirrored disk are 
Hill a Mur. Likewise, any other musical 
note will show on the disk when the voice 
strikes that pitch, if the tone is pure. The 
device is the result of Lhc scientist's ob- 
servation that when a mirror is set so 
that it can be vibrated rapidly, like a lim- 
it will “stop. 



Cincinnati Bridge 1 liuiri nated with Underfoot Lights 
Which Eliminate Must of Glare 



spokes of a 



night. It is claimed these lights are safer 
than the ones mounted on posts because 
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Air Turbine 



•'te- 



Depending entirely' upon the 
the energy to produce electricity for 
not served by power lines, the latest air 
turbine has been found satisfactory and 
safe after exhaustive tests. The plant is a 
large one-arm windmill, a smgte-bkulecl 
wind turbine. The blade is made of thin 
sheets of stainless steel welded together 
to form a hollow air foil. Since stainless 
steel does not rust, ihc blade requires no 
attention. An electric generator is driven 
by l he blade through a set of gears. On 
account of its large state, the blade covers 
a huge wind area, developing usable pow- 
er in light winds of seven to twelve miles 
per hour. Such breezes blow almost every 
day in the year. By means of a centrifugal 
governor, the blade turns only at a mod; 
crate speed, no matter how strong the 
wind may get. In gales, the arm turns its 
edge to the wind, changing its pitch to suit 
conditions. The speed is 
never more than that 
for which it is adjusted, 

Th is safety factor fre- 
quently saves the power 
plant from damage. 

Since the turbine pro- 
duces considerable elec- 
tricity even in light 
breezes, moderate size 
storage battcriu! may He 
used. The batteries are 
left almost fully charged 
at all times, due to the 
constant generation of 
current. This easy 
method of operation in- 
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in Light Wind 
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more than 
tricity of any 



creases the life of the 
batteries to eight or ten 
years. With the wind 
turbine, the farmer is 
equipped to produce 
electricity for all his 
needs at about the same 
cost as current pur- 
chased from a public 
utility company. The 
1930 census showed that 
out of 6.288,544 farms in 

i 

the United States, only 
570,953 were served by ' 
electrical lines. Of the 
total farms, 270.380 had 
th eir o w u plants and 
5,000,000 were without dec- 
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WINDOW IN CARPET 
SHOWS WHEN TO CLEAN IT 



SWEEPER 



Top. Air Turbine on Sixty-Foot Tower; Center, Close- 
Up of Blade 1 Bottom. Power Plant Mounted on Auto 
for Tests in Wind Velocities up io Fifty Miles per Hour 



To eliminate removing the dust pan ex- 
cept when it ts filled, a carpet sweeper is 
equipped with a window or transparent 
top so the housewife will know when U is 
time to empty the container. A set of 
sted e^nibs keeps the brush clean, 
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oceans- oi me very small cliam- 

f* eEeripf it- columns* has. a strength 

like thmf t>f fine wires, and that 
llic pull exerted upon these col* 
iiums \>\ the evaporation taking 
I pT.ii - rit tlte top til i he leaves 13 1 - 
d^H tralh drags the water upward 
through the stems. But Prof, 
I't iv- ha- performed delicate ex- 
periment' with plants near the 
wilting point, and these tests in- 
dicate f'i him that water in the 
liquid o rm exists only in contact 
with the cell walls. The hollow 
-pH' within these water cylin- 
der-, he maintains, is filled with 
wati r vapor which can move 
through the plant much faster 
than water molecules can travel 
m v hr 11 they are parts of a contsmi- 
dvTi 11 ^ r)i: '^ water mass. Only at times of 
water surplus, he says, are the 
tubes filled with continuous columns of 
liquid water* / 
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— Peelpf §boW?n in Operation; Cylinder atM 

with Ga* Hum it bjr Loosening iha Skins for 



Water flows uphill in plants through 
the thousands of tiny tubes making up the ^ 
woody parts of the stems, hut it does not 
flow' as water does in the plumbing pipti H 
of a house- It does not go up in solid* v 
streams, at least in limes of water scarcity, 
hut forms films that adhere to the wall^ 
of the tubes and flow along them, the hoi* * 
low spaces In the middle being filled with J 
water vapor. This hypothesis of sap as* 
cent in plants has been advanced by Prof* 
George j r Peirce, of S ta T|f 0r d univ ersity. < 



Pistol Which Fires Only Blank Carlrirtnes : It Has an 
Automatic Ejector and No Magazine 



barrel like a real gun. Empty shells are 
ejected after each sbpr 



plum b ia sheep; developed m Idalro, are 
sahT to produce heavier fleeces than any 
breed conirtfonly jfhised in range areas* 



The”theqry ivrdst commonly held has been 
that the water in the tubules of the plant* 
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REdcrs on Ancient,, Cutivenimnal anti Newest Models itt Bfcytlea; the Ones at the Right Have Comfortable 
Seats and Are Propelled by Pushing; Forward on the Pedals 



era! indies from the hinge. The arm, a 
duralumin casting, is shaped to extend 
over the elevator hinge and to hold the 
weight in a recess in the stabiliser when 
the elevator id in neutral position. When 
the elevator is raised or lowered, the 
weight protrudes below or above the sta- 
biliser surface into the air stream. The 
installation is duplicated on the elevator 
on each side of the rudder and gives a 
icveim-pcr-cent static balance around the 
elevator hinge, making it easier for the 
pilot to operate the control. The weight, 
having a different period of vibration than 
the elevator itself, in effect dampens out 
all noticeable vibrations of the elevator. * 
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INK WASHABLE FROM CLOTHES 
IS PERMANENT ON PAPER 



Permanent on paper but washable from 
clothes, a new ink ts sold in a bottle that 
is hard to overturn. The ink resists ink 
eradicator, thus overcoming the danger 
of erasure and substitution of cither fig- 
ures or words, yet its stains may be re- 
moved from clothing, rugs, fabrics and the 
human skin with soap and water. Non- 
corrosive and free From sediment, the ink 
comes in a three-cornered bottle with a 
wide base. An inner-groove cap eliminates 
the chance of the ftuid squeezing nut,/ 






Bicycles with low -siting frames bearing 
little resemblance to tbe vehicles of ordi- 
nary design have made their appearance 
in Europe. The wheels are smaller than 
those of the ordinary bicycle, the rid vi- 
sits well hack on a more comfortable -cat, 
guides the vehicle with a long, slanted 
handlebar and propels it largely by a for- 
ward push on the pedals instead of a 
down w aril pres s u re . 
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VIBRATION ELIMINATOR STOPS 
AIRPLANE "TAIL FLUTTER’ 



To pre vc nt I he 
dangerous ‘Tail 
flutter** which is 
likely to increase 
in frequency and 

i itt cii shy as ati a ir- 
p I a lie ex c e e d s n 
speed of 20fl miles 
per hour, engi- 
neers li a v e dev <7- 
oped a vibration 
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Orion 

. This counterbalance consists of 
pound lead weight on tbe end of a 
curved arp a u a diet! to The .elevator sev- 
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Above, Brvarl casting Eruption oi 
Volcano in Hawaii; Map Showi 
PoU Ition of Planes in Three-Way 
Air-Mail Broadcast 



By H. W. MAGEE 



\XTHEREVER man can go today, a mi- 
T cm phone car follow, The radio ac- 
companied Lieutenant Commander Settle 
oti his stratosphere flight, followed Admi- 
ral Byrd to the Poles, traveled with Wil- 
liam Beebe in his bathysphere 2,200 feet 
beneath the sea and is standard equipment 
on commercial air liners. 

This versatility of radio-, combined with 
its ability to transmit the human voice 
thousands of miles in the twinkling of an 
eye, lias brought the radio reporter, a man 
trained to give a vivid spoken account of 
what he secs and hears, just as the news- 
paper reporter supplies the written ac- 
count, But there Is more to supplying 
news by radio than hiring a chap with a 
' k gitt ot gab' 1 and handing him a micro- 
phone. 

Bringing the details of a national news 



Destroyer Uscil as Station to Broadcast Yacht Races, 
and Radio Reporter Interviewing Diver* Taxing New 
Equipment (OT the Navy 
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Pi cl ure Taken Irom Arm of Statue tjf Liberty Showing 
Talking from Top of Statue; Below, Describing an 

story to you by radio involves the use of 
equipment valued at millions of dollars* 
days ami sometimes weeks of preparation 
on the part of the chain broadcasting com- 
panies, the solution of a thousand and one 
difficult problems by radio engineers and 
finally, the teamwork of the entire organi- 



zation extending from coast 
to coast during the actual 
time the broadcast is in 
progre-s* 

When President Roose- 
velt came to Chicago to ad- 
dress t lit- \im>rican Legion 
last fall, be left his train In 
the downtown district* rode 
through crowded street > to 
the hall where he iMivrrcd 
his address, was carried by 
auto several blocks to the 
World’s Fair grounds, from 
there went to a cemetery ten miles dis- 
tant* arid finally, rode hack to his train. 
During the entire day, the National Broad- 
casting company followed him and de- 
scribed virtually every moment of the 
eventful visit. Not once during the day 
was the President near a broadcasting 



Radia Reporter* 
Air Show 
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POPULAR MECHANICS 





MlCROWQNc CABLE TO - 
SURFA.CE CftAH CARRVINCj 
PORTABLE SHORT-WAV^ 
TRANSMITTER ^ 



BATTERIES 



3 






tro! car in the streets of 
Cleveland* jumped back 
To New York music, pro- 
ceeded on a tour of the 
Fair grounds in Chicago, 
\v cm from there to a 
United States cruiser in 
Honolulu harbor, swung 
back to a walk with a re- 
port er through Times 
Square, New York, and 
then proceeded to an air- 
plane flying across the 
continent. 

This broadcast used 
virtually all of radio’s hag 
o t tricks and deni on strut- 



studio, yet radio was able to tell 
what happened from the time lie 
left his train in the morning until 
he waved good-bye iti the evening. 

How are such things done? The 
answer is radio engineering plus 
trained reporters capable of de- 
scribing clearly what they see and 
hear. At the station direct wires 
connected to the N, B. C. studios 
were strung to the trainshed to 
enable reporters to record the 
scene there. Along the streets, the 
procession was followed by a 
broadcasting truck carrying a 
portable short-wave transmitter 
which had its receiving counter- 
part on one of the lofty towers of 
the World's Fair sky ride, from 
where the words were carried to 
the studios. At the convention 
hall a microphone was connected 
W <1 irect wires to the studios for 
the address itself. 

This was a relatively simple feat com- 
pared with the program broadcast in con- 
nection with the visit to the World’s Fair 
of Senator Guglielmo Marconi, father of 
wireless. Tl began with an orchestra in 
New York, switched to a police radio pa- 
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Tap, Knapsack Transmitter; Center. Position of Microphones For 
Submarine Uroaclcasl ■ Below, Talking fro in Submarine- 



ed the ability of the radio reporter to cov- 
er the air, the sea and an entire continent 
ill the space of a few minutes with the aid 
of the engineer. The national hook-up of 
stations received and transmitted words 
and music by long-wave, by short-wave. 
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Top. TaSkfnsr from Airplane: Insert, HoUtEne Brond casting Truck on a 
Barge Preparatory to ‘Taking by Redip from Top of Stans* of Liberty; Be- 
low, Radio Reporters Covering Lindbergh Kidnaping 



story. These a re rom- 
pletely self-contained and 
l he speaker and engineer 
are not concerned about 
wire lines when the port- 
able equipment _: < . . • - ini'- 
action. [ lie pack trans- 
mitter! tor ] list an ce. 
niaku- it possible for you 
tii hear the radio report- 
er interview the baseball 
star on the field at a big 
g a m e \v li i ! e the t ruck 
transmitter can follow a 
parade or other moving 
story for miles, 

Sometimes these radio 
engineers decide to per- 
form the "impossible/' 
Tin n you hear stunts like 
th e l \v c>- way r short - \\ av e 
conversation between 
mountain climbers mi 
1’ikes Peak and their 
ha se at the toot, or a Jap- 
an c s e c i > m m a n rl e r i u 
Manchuria explaining his 
country's position direct 
from the battlefield — all 
of it "hot off the air. 1 ’ 



ROOM 



from a truck in the Fair ■ 
grounds carrying a port- 
able transmitter and* in 
Times Square, from a 
pack transmitter carried 
on the back of the re- 
porter like a knapsack. 

This ability of radio to 
co v er i rn po rta n t e v e n t s 
while they are happening 
i- due mainly to the de- 
velopment of the two 
types of portable trans- 
mitters, the big one car- 
ried in a truck and the 
little one home by the 
man on the scene ru the 



CHART OF MICROPHONE POSITIONS 
UStO in BROADCAST 
FROM SUBMARINE 
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tlie Beam Keeps It [ram Getting Out of Control 
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AIRPLANE ON BALANCED BEAM 
CAN BE FLOWN BY NOVICE 



Happy landings are always assured if 
you ride in an airplane which actually 
takes off and dies under its own power, 
yet cannot fall or get out of control re- 
gardless of how the novice mixes the con- 
trols, It consists of a conventional type of 
ship, powered with a five-horsepower elec- 
tric motor which is controlled by an oper- 
ator on the ground. The plane is attached 
to one end of a beam which in turn is piv- 
oted to the lop of a central stand, allow- 



ing the ship to revolve 
a u d move in a vertical 
plane. A hydraulic check 
allows on I y a 1 E m i t e d 
movement up and down 
of the beam, and on the 
end opposite the ship the 
beam has stabilizing 
equipment in the form of 
a horizontal surface set 
at the same angle as the 
plant’s wings and a ver- 
tical surface or fin in the 
form of a tank contain- 
ing sufficient water to 
counterbalance the 
weight of the ship. The 
horizontal surface coun- 
teracts pressure as the 
plane banks and the ver- 
tical fin counteracts the 
cl rag when the ship is go- 
ing against the wind and 
retards the ship as it Hies 
with the wind. An adjust- 
aide counterbalance, also 
controlled by the ground 
operator, helps balance 
the varying passenger 
load. Bv adjusting the 
speed of the motor in the 
plane or the counterbal- 
ance, tile ship can he 
made to fly at a height of 
from one to twenty-five 
feet and takes off when 
it has reached a speed of 
about twenty miles per 
hour. By using controls 
in the cabin, the passen- 
ger can zoom and dip the 
ship In a businesslike 
manner. When the motor is throttled or 
cut off the plane glides to a landing. When 
in flight, the beam and most ot the stand 
are hidden from the view of (he fiver. 
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COLLISION OF GEESE IN FLIGHT 



RESU, 

When i 




KEN WING 

in the air near 



:oilinci 

a California t own recently, one fell to the 
ground with its wing broken while the 
other dropped several feet, regained its 
balance and flew r on. As two hunters 



watched front their blind, they saw o 

tllff .lU / , 

\aN!h j > 



one 








goose flying north to jam a (lock 
headed hi the opposite direction. 
Instead of wheeling into line, the 
lone goose crashed into the lead- 
er of the flock. One fell to the 
ground directly in front of the 
■hunters' blind, its wing almost 
severed. The unusual accident oc- 
curred about ISO feet in the air. 



T SHIPS COURSE IS TRACED 
ON MAP BY RECORDER 

Automatic recording of a ship’s 
course is accomplished by an elec- 
trical device called the odograpli, 
which traces tile course on a 
chart. The odograpli is actuated 
jointly by the ship's electrical log 
and by the gyro-compass that 
* steers the vessel on a set course. 

A magnetized wheel on a swivel 
<y holds the recording instrument pn 
v the chart while a pencil arm traces 

the course. As the ship moves forward* its 
43 progress is measured accurately and re- 
y corded by the electrical log* intermittent 
electrical impulses from the log causing 
the odograph pencil to move forward pro- 
portionately on the scale map. Changes 
^ in direction are communicated to the pen- 
cil by the gyro-compass. A glance at the 
chart thus tells the navigator his position. 



Automobile with a Telescoping Rear Section Which., When 

b W(C ruled. Transforms It into a Bed l 



AUTO WITH TELESCOPING BODY 
TRANSFORMED INTO VAN 



One British- inventor has designed an 
a u t o mo b i le b o cl y wijTT^a LelcSco ping rea r 
section which, when extended, converts 
the car into a commodious van for sleep- 
ing or for storing extra luggage. The rear 
section pulls out when safety catches in- 
side are released. When extended, the 
seats of the car collapse* transforming the 
interior into a comfortable bed. The body 
can he fitted to any make of car and a 
trunk at the rear is used as storage space 
for clothing or camping equipment 
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RUBBER TUBING OVER FISH LINE 
ACT? AS SHOCK ABSORBER 



Many rth^rer^ use' rmfher ha ml s to take 
up ihc shock when trolling or still fishing 
for fish with tender mouths, but when 
such bands break, the fisherman is likely 
to lose his tackle as well as the catch. To 
eliminate this hazard, a shock absorber 
for the line is being offered. I t consists of 
a length of rubber tubing with a line on 
the inside, The tubing is strong and will 
stretch* but if it breaks, the angler still 
has the line inside the tubing on which to 
rely. Sizes suited to various lines are be- 
ing made. a I 1 f fj w. *■ 



!l&sC‘Lfp of Ship's Chart on Which the Odograph 
v. Shawn Tracing. the Vessel'* Coutje 
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Storage-Battery Lamp for Use around the Akita Burns 
Eight Hours an One Charge 

HANDY LANTERN FOR AUTOIST 
USES STORAGE BATTERY 

Eight hours of continuous illumination 
may l>e obtained from a portable automo- 
bile lantern equipped with a storage bat- 
tery. When the energy is exhausted, the 
battery is recharged. The lantern consists 
of a cylindrical battery, a six caudlepower, 
six-eight volt bulb in a reflector, a screw 
type switch, a bracket, and a relay to con- 
trol charging. When the lantern is placed 
on the bracket and a lever locked in place, 
the battery Is connected automatically to 
the generator of the automobile. The 
bracket may be mounted in the engine 
compartment in * any* convenient place* 
The lantern is useful to hunters, campers 
and repairmen, as well as motorists. 
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son observatory in Cali fornia, that other 
systems of p ft nets hke~ours exist/ Report- 
ing the latest discoveries about planets in 
the solar system, Doctor Adams says that 
only two, Venus and Mars, could possibly 
support life and of the two, Venus is much 
itt ore favorable. No one ever has seen 
Venus, due to perpetual clouds that sur- 
round it. Above this cloud layer is a layer 
of carbon dioxide half a mile thick, which 
may indicate the presence of plant life. 
The surface or Venus probably is warmer 
than the earth, Doctor Adams says, hut 
above the clouds it lias a stratosphere re- 
sembling our own with a temperature of 
twenty-five degrees below zero. No sign 
of oxygen, which would be necessary to 
life as we know it, has been found in the 
atmosphere of either Venus or Mars, but 
Venus may have oxygen and water vapor, 
also essential to life, below its cloud bank. 



LETTERING GUIDE AIDS NOVICE 
IN PRINTING BY HAND 

Neither skill nor previous experience is 
necessary in lettering by band if a letter- 
ing guide now available is used. Seven 
styles of lettering are offered in various 
sizes, and different sizes and types of let- 
ters can be made with each guide by em- 
ploying different pens, the latter being 
part of the equipment. The height of the 
letter is governed by the guide selected, 
and the thickness of the line is governed 
by the pen used. The guides are grooved 
on the under side to prevent smearing of 
ink and can be used for any purpose where 
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EARTH ONLY INHABITED PLANET 
C 5 00 i"^ LATEST STUDY INDICATES 

That the earth probably is the only place 
in the universe where life can exist is the 
opinion of astronomers after extensive 
study* This is a reversal of the belief that 
there may be life oil other planets of the 
solar system or on planets elsewhere in 
the universe. TherJ^js little evidence, says 
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Lettering Guide Which Enables the No vice to Print 
Shaw Cards without Previous Experience 



ing suited particularly for printing small 
advertisements or 
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Radio Gives Football Strategy to "Police 



^ap £ perforators 
AMD MECHANICAL 
SIGNALS ^ 



ELECTRICAL 

signals 
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DELEASE, 
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Commutator 

RELEASE 
MAGNET _ 



RADIO 

receiver “> 



CODE 
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CODE RECEIVE 



Trwunnftter and Receiver Which Enables Police Car to Send Code Numbers by Radio during a Chase to 
Advise Headquarters of Its Location and Direction of Travel 



Police cars can now run signals anti em- 
ploy all the strategy of a football squad 
when pursuing a fleeing auto if they are 
equipped to transmit radio code signals to 
headquarters indicating their position and 
the direction in which they are proceed- 
ing. This information is then broadcast to 
cruising police squads nearby, enabling 
them to join in the chase: or throw a cor- 
don ot cars around the area in which it is 
occurring. Under this system, recently 
demonstrated til Detroit, each police car 
would carry a very simple portable trans- 
mitter operated by pressing numbered 
buttons which in turn perforate a roll of 
tape and send a signal corresponding to 
the number pressed. A code signal would 
consist of three numbers, one representing 
the car, the second its direction and the 
th ird the street it is on. By consulting a 
master map with similar code numbers, 
the headquarters crew then requires only 
a moment to figure the position and direc- 
tion of the reporting squad, and only a 
few seconds to broadcast this information 
to other police cars. Since few police cars 



are equipped with voice transmitters, a 
squad has no way of communicating with 
its headquarters during a chase except to 
stop and telephone, thus losing much time. 
If the code signal system were used, the 
cruising car could advise its radio station 
as soon as it started a chase, the code giv- 
ing the exact position and direction, and 
enabling other squads to assist. The sig- 
nals at the receiving end are perforated on 
a tape and also flashed on a screen. 

C £ 

night air more radio-active 
THAN DAYTIME ATMOSPHERE 

Night air, which grandmother used to 
think un health fu], contains about one- 
third more radio-active matter than the 
daytime atmosphere. Ca rnegi e institution 
scientists have discovered that we breathe 
more radio-active matter at night, hut 
there is no indication of whether ibis is 
harmful or beneficial Both day and night 
the human system takes in small amounts 
of radio-active material in the form of 
radon and l boron, which float in the air, 
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A LL aboard lor Europe by 
1 x air! The long-awaited 
plan* for transatlantic flight 
rout oh have cry sta 1 1 i zed tu*- 
yond tile blueprint stage, and 
are no w tip for immediate ac- 
tion, Ftve major operating com- 
panies of Europe and America have 
donated all transatlantic informa- 
tion to a common pool, from winch 
any participant may take whatever 
data are needed. As a result. Pan 
American Airways, collalmnititig 
with Imperial Airways, Lufthansa. 
Air France, and K. L. M., the Roy- 
al Dutch Lines, wilt be in ;i posi- 
tion to decide at once width is the 
most favorable route. Lindbergh's 
report on his north Atlantic survey 
is also available to the foreign np- 









t. 



orators. 

The American government, fore- 
seeing the immense advantage of a 
merchant air marine, lias expressed 
its willingness to build an experi- 
mental airdrome if the invention 
can he proved practicable. Hut air- 
drome or no. transatlantic air serv- 
ice may actually be in effect before 




Top, Plane Brin,# Catapulted from Deck of the "West/a ton,'” 
German Liner Converted into Floating Airport for the Um of 
Planes Engaged in Transoceanic Travel; Below. Proposed 
Round- the-World! Air Route 
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over the 



Left, Martin Transatlantic Met .if Flying Boat New under CnnBtnjcTi-m ; Above, 
Probable Routes of Aircraft over North Atlantic-; Southern Route In iustabEisheil 



the end of 1934, What 
c hanee liavT A m eriean 
till v re - 1 s to obtain and 
hold leadership in atrial 
commerce across the Atlantic? By all in- 
dications, they appear to have an advan- 
tage over all foreign competitors. 

American aviators, dying American 
made planes, have had long and varied ex- 
perience in long-distance ocean hops. The 
present Fan American system covers the 
longest scheduled over- water route on any 
commercial air line, tile 6GQ miles between 
Kingston, Jamaica, and Barra nquilln, Co- 
lombia. The same system operates about 



2.1 H 11,1 i e i i 1 u < ot airway- in Alaska, and a 
great network ot lines in the Caribbean 
Sea and tropical South America, 

Flic radio used In Colonel Lindbergh 
on his recent aerial survey defied the au- 
rora borealis, tropical storms, and elec- 
trical disturbances to interrupt its opera- 
tion. Its power and range are almost 
uncanny, and its value in commercial 
overseas operations will be tremendous* 
Whether seadromes or mother ships are 
stationed across the Atlantic will make 
Ihile difference. American craft will keep 
in touch with sea-level stations constantly, 
A big feather in the American hat at 
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present is the fleet of fast clipper -hip-, 
built especially for r rati -Atlantic service by 
Sikuv>ky and Martin* Nnjie of ihe t ' ■ r- 
cign companies has equipment which com- 
pares with that now under const ruction 
fur Pan American. The transatlantic clip- 
per? urn 1 1 fifty improvement- which haw 
heen flight-test crl for years in the great 
laboratory for ocean flying, the 
Caribbean -ea. The experience 
gained there has given A in er- 
ic aw aviators an advantage that 
will make the Hying clipper- a- 
f anions as the Yankee .sailing 
clippers in their day. 

The "S-42/* flagship of the 
licet, iu-t launched, is the hr -I 
lit three d-tur >hips under coti- 
“t ruction by Sikorsky. Three 
others will soon be launched 
by the Glenn L. Martin com- 
paly, in I hth mi ore. Spec i loca- 
tion f called for a flying boat 
capable of transporting a Util 
mail load more than 2*,W mil •- 
against head-wind conditions 
of thirty miles per hour. Actu- 
ally, the "S-4J" has a greater 
range. She is now fitted out as a thirty- 
two-passenger airliner. With these pas- 
sengers, a crew of live, and 1,000 pounds 
of mail, the TS-42” has a range of 1,200 
mile-:. The same clipper in transatlantic 
service would have a smaller passenger 
capacity on account of the space demand' 
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A bfi vc, Receiving Radio- Reports Hum Pan American 
Planes at the Carntwny'a Miami Office* 









** * 



lit Circle, Artist's Drawing of Promenade of Proposed Ntw German 
Zeppelin; Bdow, Marine Air Terminal BeinR Built at Miami 

ed by fuel tanks. Her fuel capacity will 
give her a range thirty per cent more than 
is necessary to cross the ocean at its wid- 
est point. 

After the trial flights of the *5-42," the 
government will undoubtedly come to 
the fore with an offer for mail bids* The 
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Immediate success of commercial line- 
will depend largely nn mail contracts, 
and when they are awarded, service 
will commence at once, A mail con- 
tract T 1 - a golden subsidy, ami a prize 
worth Fighting fur because transatlantic 
mail traffic is very heavy. 

Wit It tetters written on thin paper, it 
is posable to write about forty ii> the 
pound — at twenty-five cents per letter. 
Thus a 500-pound mail load would 
yield $5,000 for each trip. Present in- 
ternational air mail subsidies pay opera- 
tors t« r o dollars piT mile. The cost of op- 
erations per mile across the Atlantic is 
uncertain, but experts point out that its 
initial cost can 1>c reduced after a short 
experience in operation. Transcontinental 
lines succeeded in cutt ing the mileage cost 
of operations from $2.21 in 1Q29 to forty 
to sixty cents in 1032, 

The principal argument advanced in fa- 
vor of seadromes is that they can increase 
the pay load tremendously. Instead of 500 
pounds of mail, aircraft will be able to 
carry 1,500 pounds; and instead of five or 

j\ i J\ *■* Si ' ■ J*b * . 



Tqp. Artist's Conception D f Transatlantic Plant Psusinif 
over Ocean Airport; Below, Radio Operator Jit Work on a 
Clipper Ship 

ten passengers, it will be possible to carry 
about twenty. 

Plans have also been made for expedit- 
ing transfer of passengers and air mail 
after they have reached a port of destina- 
tion. American architects, engineers, ajid 
aviators have drawn designs for elevated 
airports to be built over the ship docks of 
congested cities. By means of pneumatic 
tubes, a letter from overseas can he trans- 
ferred tn the postoffice in record time. 

In keen anticipation of transatlantic 
service, many have forgo Hen that the 

(Con (inure! to page ]J4,V) 
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Cross-Country Auto Has Four-Wheel Drive 





tliuarily cntisulernl impassable, < ? n 
the open road it has a speed of sixty- 
five miles per hour* The vehicle scats 
nine pa^engers and lia- a space in the 
rear lor a mmorcvcle for the use of 



Cnir far Crgss-Cpuntry Tr#vd 
Which Has KourWh**! 
Drive. Ten Speer] 5 forward 
4i nil Fcuj Rwirtm 



couriers. Similar cars have been tie- 



Combining the features of a modern 
truck and passenger car, but differing in 
many respects from both, a motor vehicle 
for cross-country driving and for army 
operations has been built by an American 
truck company and delivered tor army 
service abroad. The car employs driving 
power through both front and rear wheels, 
enabling it to negotiate deep sand, steep 
hill >?. ditches and other kinds of terrain or- 



signed to seat twelve passengers. The mil- 
itary type has a collapsible top and side 
curtains but enclosed bodies arc practi- 
cable* The wheelbase is more than 147 
inches, the engine is a heavy- duty six cyl- 
inder of 11)6 horsepower and there arc 

both standard and auxiliary transmissions 

# 

with a total of ten speeds forward and 
four reverse. Vehicles of this type have 
numerous commercial applications* 



COAL PLANT TO MAKE GASOLINE 
IS PLANNED IN GERMANY 




Product ion of gasoline from coal on a 
commercial scale is planned in Germany* 
Th e sta te government of Saxony is pre- 
paring to construct a plant tlial w ill ujii- 
vert 6tm tons of lignite into gasoline daily 
by a special process, with an annual out- 
put of^ between 5,000 and 20,000 metric . 

fim C / > w*c(. 




tons of gasoline. At present Germany de- 
pends largely on imported gasoline* Of an 
estimated consumption in 1933 of 1,360,000 
metric tons, more than 823.0(10 tons were 
imported. A marked increase in the use 
of automotive fuel is expected in 1934 as a 
result of improved highways and lower 
taxes. The extraction plant is in line with 
a national motorization scheme developed 




sent German government. 










AMERICA SPEEDS 
UP PLANTING 
OF FO^E^TS 

Metre than 4S,()0Q acres 
of national forest land 
were planted to trees m 
the fall of 1933, the Unit- 
ed States forest service 
rep ijTf57 Approximately 
39,(100 acres, mostly in the 
lake slates region, were 
planted by civilian con- 
servation corps workers, 
while the other 9,000 
acres were covered bv 
men paid from the allot- 
ment from the public 
works administration for 
the improvement of na- 
tional forests* The plant- 
ing, which covers a six- 
month period, is greater 
than the acreage attend- 
ed in national forests in 
any preceding twelve 
mouths. n . 



\.<s'Capable of sending its 
J steel rotor at a speed of 
1,200,CKJ0 revolutions per 
minute, a small centri- 
V fuge motor about the size of a teacup de- 
" \ velops a centrifugal force 7,600,000 times 
^greater than the force of gravity. The ro- 
tor is so small that it may he placed upon 
the fingertip, appearing tiny in eompari- 
T : on + The small motor was exhibited at 
^ * the exposition of chemical industries in 
Grand Central Palace, New York. 



Tap, Arrangement far Injecting Preservative into Logs; Bottom. High- Pres*” 
an re Air Lines Connected to Capa on La^s Force in the Fluid 



LIQUID FOR PRESERVING LOGS 
IS injected BY AIR GUN 

Logs are preserved for use as telegraph 
and telephone poles by a new method 
which consists of forcing a fluid into the 
grain of the wood by air pressure. The 
sap is forced out of the log by the pres- 
sure of fifteen pounds and a rubber cap is 
clamped on l he butt. Then the preserving 
fluid replaces the sap. 
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SPRINGS RUN CLOCKWORK AUTO 

People in India are using clockwork^-- * 
autos introduced into that country from \ 
Japan. The cars run forty miles to a wind- ^ 
ing and sell for less than $150. They are 
operated somewhat like the top spring 
autos and are causing worry to British au-^^ 
tomobile dealers selling conventional cars^vV 



riijjh-Spreid CfliurjfiJEii Motor; iTit 

Efrotor Shown on the Firgeftip 




Streamlined Bus Replaces Camels in Desert 






Interior and Exterior Views of Motor Coach for Travel across Syrian Desert; It Stall Thirty- Five FuracDgera 

gr.ifc Is Powerecf with a Oieae! tinffuie; Note Buffet Arrangement 

Travelers across the Syrian desert from three drivers, one driver sleeping in 

Bagdad to Damascus now can use a mod- berth back qt the cab. A telephone syste 

ern runt or coach instead of a camel. An connects the drivers with the crew. T'l 

American manufacturer recently delivered run of about 470 miles is made in twcrU; 

two huge buses for this traffic, one for four hours as compared with the usu 

freight and the other, almost as big as a trip of twenty days by camel or twent; 

Pullman car, for carrying passengers. The five days by boat. The coach follows r 

passenger coach h sixty-nine feet long, road, but swings out across the dcse 

seats thirty-five passengers in comfortable sands and climbs to an elevation of aboi 

armchairs, and is insulated against both 2,400 feet. Two rivers are forded, sint 

heat and cold. The bus boasts a buffet and ^Vliere are no bridges big enough to hoi 
refrigerator in front, a two-place range T^the vehicle. The freight van carries a pa 
for cooking, and space for carrying pm-'^Toad of twenty tons, the equivalent of a 
visions for five da vs for a full load of pas- ^xighty- came l caravan, 

385-horscpow-^$Q^ fcf j \ 

vc speeds for-a KITCHEN MOUNTED ON WHEEL 



sengers. Motive power i 
er Diesel engine with t 
ward and three reverse. There are three 
driving axles, and a fuel tank back of the 
cab carries 250 gallons of oil, enough for 
a round trip. Luggage is locked in dust- 
proof compartments and front and rear 
_ storage spaces accommodate 6,100 pours 
. of baggage while interior shelves in the 
first-class compartments hold another 
The tires are changed after each trip, due Jim 
"Ho the wearing effect of the sand. The— ^4* 
j. crew consists of a conductor, steward and .'■Scii 




AND HEATS WATER * \ 

< C i & u U , 

Continuous hot water ftirllie Jh^mc and 
16,000 watts of electricity per month are 
supplied by a second-hand automobile en- 
gine connected to a twentr-fi\ e-horsepow- 
er generator. When a^Massadiusctts ga- 
rage operator found costs "of el'ttli'ieity 
for storage-battery purposes too high, he 
rigged the engine to the generator t which 
was set in cone ret e, With the motor run- 
ning constantly, this arrangement pro- 
duces 16,000 watts per month, sufficient 
for his purpose, at a cost of about $6*1, 
Hot water from the engine is piped to a 
tank in the attic of the garageman's home. 



VIBRATOR UNIT FOR CONCRETE 
SPEEDS UP COMPACTING 

Consolidation or compacting o£ con- 
crete in highway construction h speeded 
up and accomplished more efficiently by 
means of a vibrator unit. It consists of 
two air-driven vibrators mounted on an 
eight-inch board. Two men guide the 
board. Use of the vibrator in highway 
work is comparatively new, apparatus nf 
tliis type having been acquired but recent- 
ly by the New Jersey hiahwav commission. 



Twice ad Many Oysters Can Be Openiu] Safely with 
Tliis Device as with ifw Oyster K/iifc l i 



TURNING CRANK GPENSOYSTEffS 
QUICKLY AND SAFELY 

Oysters may be opened quickly and eas- 
ily by means of a simple machine invented 
bv a Brooklyn chef) It contains but two 
>l lu v Liig parts, a knife blade and a 
handle. The oyster is placed against 
a notch in the machine and the 
handle is turned, bringing the blade 
* to the shell and prying off the up- 
per half of the sheik The opener 
eliminates the hazard of the knife 
slipping which often happens when 
the work is done bv band. 



S, SAND FOR ART WORK 
SOUGHT IN TESTS. r' / 

S^N/fests 011 domestic sands are be- 
\^ng conducted by the United States 
2 bureau of standards in an edo rt to 
s* bud-ar-stThTrio replace the imported 
material used in foundries in p?i>- 
''^^jjuctton of fine precious metal and 
bronze ornamental work. Imported 
sand has a peculiar combination of 
fftain and bond which gives it high 
permeability and refractoriness. 
Shop tests, which follow the labo- 
ratory experiments, are made at the 
Washington navy yard* 



Vibrator Board for Tamping Concrete Is Handled Easily; Vi 
_ brsiora Are Air Driven 



^ viiiun aic Air uriven n 
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AUTO ENGINE RUNS GENERATOR 
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AIE-Night Parking Gavt Thievts. a Chance lo Steal This Car Which Was Wrecked! When the Police Gave 
Chase; Secure Garaging and Locking Would Have Saved the Owner Money 
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TS your car safe from auto thieves? 

A The toll of the auio thief ammnits to 
millions of dollars annually* And this loss 
is shared hy insured and uninsured mo- 
torists alike. So great is the auto steal- 
ing “industry" that for several months 
in ore large city the automobile thefts 
exceeded the new car sales. 

rnsuranre does not protect. It mere- 
ly spreads the loss of a few among 
many. But protection is possible. Au- 
tomobile thieves dread certain things, 
and their greatest fear is that of bring 
delayed. They also dread anything that 
attracts attention to their work. Toot- 
ing horns or flashing lights have scared 
many a thief away — and there are.auto- 
made devices for doing just this. 

So anything you can do to make the 
thief's job more hazardous is in your fa- 
vor. Of course, there is no such thing as 
a theft-proof car. But some cars arc Jar 
easier to steal than others, And police rec- 
ords show that it is the car that is easy to 
steal that the thieves go for. 

So simple a thing as a hidden switch in 
the ignition system is one of the surest 
ways of keeping yntir car out of the hands 
of thieves. Of course, you may have a 
door ban die twisted off, and your ignition 
lock may be jimmied. But when your car 



fails to start readily, no thief 3s going to 
liaiig around long trying to find out what 
is wrong. For that reason r shutting off 
the fuel supply, removing an ignition part, 




Locking tbe Gear Shift Gives Added Protection; 
Lesve Dqiks Open nr Unlocked 



Don’i 



or putting its the hidden switch arc among 
the surest ways of defeating the automo- 
bile thief. 

And if one luck is good, more are 1 let- 
ter. A “good" thief can open any lock. 
Hut each takes time. So the more locks 
there arc, the greater is your chance of 
keeping your car* Tn some cars it is easy 
to snap a heavy padlock on the gear shift 
lever so that the car is kept in gear* Of 
course, this lever can he removed or the 
lock cut off. But the thief reasons there 
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II I-i Easier fn Thwlft ihe Thief 
Than Try tu Get Y our Car Back 
after ft Has Been Stolen 
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An Automatic Signal BGllMay Foil * Thief. Evfln at«r He H»i Brolten into Your Car; Safety Glass Pro- 
tect* the Valuables ; Be Sure You Have Your Car N umbers Always Handy 



KEEP LIST OF 
CAR NUMBERS, 
iDiNTtFICA- ki 
TiON5.ETC.AT / 
homecfficeQ 

AND IN POCKET 



arc too many cars that are easy to get. 
A I lowing tlu* locks to be plainly seen will 
prevent much m in or damage. Tf a thief 
sees in advance that a car Is hard to steal 
he will not go to the trouble of twisting 
door handles off to get in* That is why 
some owners chain their steering wheels 
to the windshield frame, leaving the pad- 
lock in plain sight. Those who must leave 
sample cases or other articles in their cars 
should put heavy wiring over the windows 
unless they are of safety glass. Art auto- 



matic switch that sounds the horn when 
someone touches the car is also good pro- 
tection against theft of the car or contents. 

Everyone knows that a car should be 
locked whenever it is left alone. But some 
seem to think that this is too much trou- 
ble. There are two times when the auto 
tluef can be defeated. Before lie steals is 
the ideal time, of course. And that is done 
liy keeping your car well locked when- 
ever it is not in use, and securely garaged 
when through with it lor any length of 
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list in the dour pocket* Ti is good practice 
to keep a complete record uf all the num- 
bers in your pocket, at your office, and at 
home. Then there will be no delay if it 
becomes necessary to furnish a full de- 
scription of your car, 

Tire police departments of the larger 
cities post daily lists of stolen cars, and it 
is surprising how police officers can mem- 
orize descriptions and license numbers of 
iv anted vehicles. The Chicago record of 
recoveries of stolen cars runs a little bel- 
ter than ninety per cent, but even though 
nine out of every ten cars stolen in that 
city are recovered, many arc stripped or 
damaged so that I lie loss to the owner or 
insurance company is considerable. 

Cooperation between the police depart- 
ments of different cities arid towns results 
in the return of many 
cars. Every day a list of 
cars stolen in Chicago 
is sent to 1,200 towns 
and cities from coast to 
coast. And these same 
places send their lists to 
Chicago. In this way 
the entire United States 
is covered with a cross 
g of all wanted 
And it is not at all 
to find that a 
car stolen iti Chicago 



time. The other time a 
thief c a n b e defeated is 
after be lias stolen your 
ear. But that takes both 
capable police work plus 
cooperation on your part. 

Suppose your car were stolen right now, 
Could you immediately give the police 
your license number, engine number, 
numbers of your tires, your radio and the 
number of any other piece of equipment 
that is identified in this way? 

Inability to give a complete list of num- 
bers and full description of your car plays 
right into the hands of the thief. If the 
car is stolen, it does no good to have the 



Stripped ond Wrecked Cars Taken by Thieves; Bot- 
tom. Note Lock, on the Steering Wheel ita nt&in Sight 
to Discourage Thieves 























has been picked up in Los Angeles. Ii'/- 
tuition and tile playing of hunches lead to 
many stolen car recoveries. Sometimes a 
driver commits a minor traffic violation, 
due, perhaps, to lack of familiarity with 
the car, A policeman questions him. Pos- 
sibly the officer's suspicion is aroused by 
the answers* So he takes car and driver 
to the station. Here he checks the lists of 
wanted cars. If the car is on the list, or if 
its numbers appear to have been altered, 
h car and driver are held. When num- 
are punched into iron or steel the 
becomes crystallized. Then, even 
ough the original number is tiled off and 
a new number punched on, the old n mu- 
can be brought out. 

Whether a ear is insured or not, every 
theft of an automobile is paid for by its 
wrier. If not insured, the owner pays di- 
Erectly* If lie is insured, he pays in the 
itorm of premiums, for no insurance com* 
pany can afford to give something for 
nothing. So it means money in the pocket 
to park wisely and lock securely, 

fi ‘ 
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GOLF BALL ON SWINGING ASM 
PERMITS TNDOOR PRACTICE 



* Indoor golf practice may he indulged in 
*the year round by means of a device with 



a golt ball mounted on a swinging arm. 

No net is required. 
The apparatus is 
fitted with an ac- 
curate triple-regis- 
tering instrument 
that records yard- 
age of each stroke, 
t h e a ecu mutated 
between holes and the consecu- 
ivc number of each hole, from one to nine. 
Regulation clubs arc user! to drive the ball 
as hard as desired* The ball is regulation 
size. The device may lie used in playing 
nine or eighteen-hole “games. 1 ’ the players 
agreeing on a certain distance for each 
hole. The hole indicator is then set on 
this predetermined distance. The ball is 
driven until the distance indicator con- 
tacts with the hole indicator, showing that 
the hole has been made. 



([Sugar is sugar to most people, hut a 
journal of the food industries says there 
arer fifteen grades of brown sugar alone, 
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Gun Employs Rubber 



to Propel Dart Fitted with 
^Eo-aded" Gun 



DART 

THAT STICKS ON TARGET 



Vacuum-tip darts are "fired" by a toy 
rub her- hand gun for use in target prac- 
tice. The darts will stick on any smooth 
surface, so that the target may he painted 
on the wall, glass or heavy paper. While 
the original toys were made of wood, they 
will be produced commercially by press- 
ing out of tin. A hole through the "bar- 
rel" of the toy makes possible more accu- 



rate shooting. 

am % — - — 

PACKLESS auto water pump 



GIVES LONGER SERVICE 



Four lapped sealing rings replace the 
packing in a water pump for automobiles 
now on the market. The rings are in the 
open end of the housing, where they stop 
all water before it reaches the pump hear- 
ings, thus preventing the lubricant from 
being washed away and protecting the 
hearings from grit. Since there is no pack- 
ing, the impeller shaft is not subject to 
the wear found in other types of pumps. 
The housing is en- ,c^.- ? \ r> \-4 

tirely closed bv a 



steel plate which 
forms a tightly 
scaled grease res- 
ervoir fed by a sin- 
g 1 c lubricating 
nipple* One charge 
of fibrous grease 
packed under pres- 



sure inside the reservoir feeds the three 
hearings forgone rear wiNjj^ut 
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“ Electric Chair” form sects Helps Farmers 
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Out of the darkness 
Rutters a moth toward 
the lighted entrance of a 
California dried-fruit 
packing plant. Up above 
the work tables glows a 
coil of glass inside a wire 
cage. It gives oft a pecul- 
iar bluish-white glow 
that attracts the moth. 
Straight toward that 
glow St flutters. As its 
wings brush the bars of 
the cage around the light, 
there is the crackle of 
electricity and the moth 
drops to the floor— elec- 
trocuted. The bluish- 
white light has been burning less 
than twenty minutes, but al- 
ready there is a mound of dead 
insects under it. The work of 
fruit packing continues uninter- 
ruptedly. There is no (car that 
hidden larvae will spoil this 
plant's pack. Science's newest 
weapon to battle the insect 
hordes of earth is on guard +to It 
took Dr. W, B. Itenns, profes- 
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Inaect-Deatroying Lamp and 
Some of lis Victims^ Be- 
low. Instilling the IttHCt 
Killer in an Apple Orchard 



orjj f para - iiologv nt ihe_II n \ ver- 
s i t v. uf-U a 1 1 i I u en tv-six years 

produce the insect eleetrocutor,.,^ 
f ith crudely made devices. Dr. ^ 
Herms found tliat when larvae of » 
blowflies were exposed to ordi- 
r lamplight they retreated from footk 
which they were feeding, sometimes ' 
ix inches, And their behavior changed 
for differently colored lights. Further ex- 
periments showed that each kind of insect ' 
reacts to its own particular light varia- v 
tion, Its own special color, or a combina- 
tion of the two. Dr. Herins built a fan- 
shaped central chamber, covered with a 
hood similar to a photographers' hood. 
Connected with the central chamber of the 
fan were a scries of runways, radiating 
outward like the spokes of a wheel. The 
converging end of each runway was 
blocked with a piece of quartz glass. And 
behind each piece of glass was a light 
tube* each tube producing a differently 
colored light. When the current was 
switched on, a rainbow of lights appeared 
at the central end of the run wavs. After 
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test s with all kinds of insect pests, it was 
found that the codling moth, harmful to 
apples and pears was strongly attracted 
lo a particular shade of blue, the Califor- 
nia oak moth lo still another shade of 
blue, salt-marsh mosquitoes to blue-green 
light, and fresh- water mosquitoes i r » the 
violet end of the spectrum. Then Dr. 
Her ms, assisted by Joe K. Ellsworth and 
L, T, Jones, designed his insect destroying 
lamp. It consists of a glass coil, filled with 
gas designed to produce the particular 
color desired to attract the particular in- 
sect it is to destroy. Around this coil is a 
cage of closely spaced w ires through which 
passes a powerful electric current, When 
the wings or body of the insect touch 
these wires the current instantly electro- 
cutes the insect pest. One of Dr. Herms' 
lamps, designed to he used on night-flying 
gnats, trapped and killed eleven pounds of 
gnats in less than two hours* One pound 
is equivalent to 2,000.000 gnats. In Cali- 
fornia orchards and fields alone, the dam- 
age done by insect pests readies the stag- 
gering annual total of $26,000,000, or six 
per cent of the value of the state's entire 
fruit, vegetable, and field crops. Added to 
this loss is another $10JXH),(J00 spent a initi- 
ally for spraying, dusting, fumigating, and 
other more or less unsatisfactory control 



measure! 
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HEAVY-DUTY FORESTRY PRUNER 
CUTS TWO-INCH WOOD 



Capable of slicing through two-inch 
green wood, a new printer saves time and 

lil i or hi fyxeMi'v work, roadside and line 
v V -i ,...i 

■&J-J 




clearing and trim- 
ming. The cut is 
clean, close and 
flat, leaving no 
sharp point and no 
stripped bark. The 
secret of the tm Ts 
power lies in ihe 
toggle joint, plus 
a three-point slide 
s l g i. On heavy 
work, a sharp pull 
lifts the pivot into 
the second or ! bird 



slot, giving a tremendous increase in pow- 
er. A smaller companion primer is avail- 



ably for general ojehard work. 
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Vdrtiuil liltam. Far High-Spetd. Stt earn lined Train, 
Which Warns M atari ns of Its Approach 



VERTICAL LIGHT ON FAST TRAIN 
WARNS OF ITS APPROACH 



One of the features of the new stream- 
lined train built for the Union Pacific rail- 



road 5 m a vertical light m addition 'in the 
horizontal kind. This upright pencil of 
light is intended to write its story in the 
sky and warn motorists of the approach 
of the high-speed train, while the twin 
headlights can penetrate fog, dust and 
rain to a greater extent than most lights 
now used. 



CBy placing a streamlined hood over his 
bicycle, Marcel Berth et, French cyclist, 
has been able to cover more than thirty 
miles in one hour and claims that lie can 
average thirty-two miles per hour for a 
similar period. 
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HOW to 



ample light when departing >is 
arc adjusting their hats. 

As the room of major enter- 
taining, the living room must he 
equipped with complete lighting. 
Floor lamps strategically located 
contribute to a subdued lighting 
effect while wall brackets, indirect 

Top. Open-Top Lump Gives Cheerful Glow 
a ru t Illuminates Picture; Center. Poor 
Bridge-Table Lighting; Bottom, Approved 
Manner of Illuminating the Living Room 



By D, W. ATWATER 

Wcstingbouse 1 UumlnatEag Engineer 



EXTIKAL ill urn iuation in 
home is primarily intended to 
provide a maximum of ease in seeing. 
Perhaps the best way to view 
problem is to take an imaginary visit 
through a home that is lighted in ac- 
cordance with recommended practice. 

A good level of ilium ination in the 
entrance hallway, or vestibule, is de- 
sirable both for convenience and for 
warmth at night or during inclement 
weather. Whether the light comes 
from a ceiling fixture nr wall 
brackets, the hallway should be 
bright enough to allow ease in 
removing one's wraps. Usually 
ft sixty- watt lamp in a ceiling 
unit will provide all the illu- 
mination needed, 

A portable lamp with a twen- 
ty-five nr forty-watt lamp, on 
a console table, provides a soft 
glow of decorative light, and, if 
mirror, gives 
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Tup, How Proper Lighiing 
Cfr«ari Up ftrid^e Players; 
HiRht. Convenient Lifiht 
Comes on as Closet Door 
Is Opened 



portables and ceiling fix- 
tures stand ready to pro- 
vide a higher level of illu- 
mination for bridge and 
cOckLail parties. Although 
the character of some liv- 
ing rooms permits the u^e 
of ceiling fixtures without 
marring the artistic set- 
t i n g, the t r c n d toward 
lower ceilings in modern 
homes lends prominence to 
portable lamps as the sole 
source of light. Indirect 
portables w ith SOO-wa 1 1 
lamps provide a good 
source of general illumination 
and arc growing in use. Where 
bracket lights are used the 
lamps should always be shaded 
as the direct light coming from 
the lamps, even though they 
be frosted, is undesirable from 
the standpoint of lighting dec- 
ora! ion* 

Meeting the demand of good 
illumination at bridge, the in- 
direct portable lamp produces 
good diffusion of light by re- 
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Above, Spherical Photometer Me as- 
urea the Light Output of Various 
Tvjrea ■of Lamps in Comparison 
with a Known Standard 

fleeting it from the ceiling. To establish 
better living by means of better lighting 
does not necessarily mean doubling or 
tripling the wattage consumption. The 
real secret is how to direct thi- light to- 
ward living comfort and convenience* In 
ae hie v ing this end, t h e 
manner in which Use light 
i- controlled perhaps ex- 
ert '•the greatest influence. 

As a general rule, only 
the ceiling fixture is con- 



i 



trolled by a one- 
way switch. The 
newer methods of wir- 
ing have the floor-lamp 
installation and the wall 
brackets controlled by switches, 
located conveniently at each en- 
trance I o the room, giving added con- 
venience. Sncli flexibility of control offers 
the home owner more variety in her light- 
ing, As more homes are lighted with built- 
in fixtures or coves, it will be a simple 
matter to introduce color illuminations 
into the scheme of things. 

Fundamentally, the dining room lends 
itself to decorative illumination* A total 
of 200 watts will meet all its demands. At 
least 150 watts should be concentrated 
over the table* Light from wall brackets 
and portable buffet lamps may be used to 
provide supplementary illumination. A 
strictly modern touch is obtained by a 
switch near the head of the table, making 




Example u i Hyw a Bcdruum Sh&iild fie Li^m^d; Ma^naJux Fixture Ihrowi Light lu Ceiling iiuill WluJt It 
Is Redirected to the Room. Giving Ideal lllimunation ; Note the Vanity Lamps on the Dressing: Table 
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it possible to 
subdue bright illu- 
mi nation tor the after- 
dinner smoke. In the bou- 
doir, light may perform spe- 
cific duties in many ways, besides 
giving general illumination from 
wait brackets or a central ceiling 
fixture. Vanity fantps for the 
dressing table are fast becoming a 
necessity. They should be tall 
enough so that the light sources 
are above the eye level of one sil- 
ting before the mirror and should 
carry shades to intercept the di- 
rect rays. Governed by the inten- 
sity of light that is desired, twenty-five 
or forty watts are recommended for the 
dressing table. 

The modern bedroom is many rooms in 
one: it is a dressing room, a sewing room 
and a reading nook. 

In order that one mav read in bed with 



Projection Range far Testing Aula 
Headlights and Giant Searchlight* ; 
Range I* 100 Feet Long 



a minimum of eye strain, there should be 
lamps attached tu tlie head of the bed, 
providing it is high enough to provide a 
downward throw of light over the shoul- 
der. I Otherwise the light sources should 
he mounted on the wall from two and one- 
half to three feet above 
the head of the bed. 

The suggestion of Iv- 
in g-r o n in appointments 
oil: en found in the bed- 



(f'niihuued tn pnet' 12-LV) 



Lett, One Method of Lighting Bathroom; Mete Powerful Sun Lamp over Tuh; Shaded Buckets an Either Side 
of Washbowl Mirror Provide Illumination for Shaving; Right, Well -Lighted, Dining Room 
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wings are calibrated. AH 
the motions of Hying may 
he demonstrated to avia- 
tion students by use of 
the device. Primarily, the 
equipment was designed 
by Bill Hilliard, of Chi- 
cagOTTor the testing oh 
model planes. Different 
types of airplanes may be 
mounted on the pylon and 
subjected to most of the 
conditions which a full- 
size ship might encounter. 

cr 



RAZOS SHARPNESS 
IS MEASURED BY 
ELECTRICITY 



Tap, Putting Model Platse through Jts- Paces; Bottom, Showing “Stick 

Ten 



K udder Control Which Operate thr Miniature Aircraft 



TESTER FOR MODEL AIRPLANES 
SIMULATES REAL FLYING 

Actual flying conditions may be closely 
imitated in tests of model airplanes by 
means of a device produced by a group of 
aviation model builders. It consists of a 
miniature airplane mounted on a tiny py- 
lon, with a "stick" and rudder bar to con- 
trol ailerons, rudder and other movable 
parts. When an electric fan is turned on 
in front of the plane, the tiny propeller 
spins and the plane obeys the stick just as 
a full-size ship would do in actual flight. 
The plane is balanced perfectly and the 



Sharpness of a cutting 
edge has always been dif- 
ficult to measure in defi- 
nite units and the opinion 
of Hie person using & 
safety-razor blade has 
been the big factor in de- 
ciding whether or not ij 
was sharp. There are two 
types of sharpness. T he 
cutting tools in industry 
operate more as a wedge 
than as an edge, but a, 
razor blade must be free 
of any wedge effect. The 
sharpness of a razors 
edge must also he meas- 
ured in terms of personal. • 
com f o r t i n s t c ad of in f 
terms of force. The edgetr 
of a sharp razor blade 
not a sharp angle, but a 
smooth, uniform half-cylinder with a very 
minute radius of curvature. As long as 
this cylinder is uniform., the blade cuts 
with greatest comfort. If a wire edge, 
nicks or burrs develop, the blade pulls 
drags. At present the sharpness of razor 
blades is measured by allowing a beam of 
light to play upon stacks of from 200 to 
S00 blades, and the edges are viewed at an 
angle of about forty-five degrees with the^ 
beam. Dull spots, wire edges and flattened 
places give variations in the intensity of*, 
reflected light. This is only a visual test,^ 
however, In the past several paper-cut- 
ting and thread-cutting tests hayx* been at- 
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tempted, but variations tti t lie medium 
used made such tests inaccurate The lat- 
est test depends on the fact that when an 
insulated electrical conductor with an ir- 
regular outline is charged to a certain po- 
tential. the charge is so distributed that 
its density at any point is inversely pro- 
portional to the amount of curvature at 
that point. When a razor blade is used 
and surface density is increased enough, 
there is a corona discharge across i he air 
gap between the edge of the razor and a 
highly polished bar* li this discharge is 
smooth, the razor edge is smooth and 
sharp, but if it is irregular, the edge is 
rough. In this wav, a quantitative meas- 
urement of sharpness can lie made, and 
photographs of varying degrees of sharp- 
ness can he used aft a standard* 



‘LOG CABIN" PLAY HOUSE MADE 
OF CORRUGATED BOARD 



One manufacturer is turning out "log 
cabin" play houses made of interlocking 
sheets of corrugated fiber board, printed 
in colors to imitate a real log cabin with 
chimney, fireplace and all the other equip- 
ment, The sheets come ready for assem- 
bling and the cabin is built by interlocking 
the sheets in a special way which imitates 
the manner in which the logs of a genuine 
cabin are Interlocked. Doors and windows 
swing un hinges and the cabins will easily 
accommodate two or rim re children. They 
can he >ct up iud 



Apparatus Which Amplifu^ the TicIdjijE of a Small 
Watch and Thus Simplifies Adjustment 



TICKING OF WATCH AMPLIFIED 
TO MAKE ADJUSTMENT EASY 



i o the skilled watchmaker, the ticking 
of a timepiece betrays the condition of 
delicate bearings and moving parts, but 
when the watch i< very small the sound is 
so taint as to defy analysis* To overcome 
this difficulty, the Bell Telephon e labora- 
tories devised ah apparatus for amplifying' 
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Lug Cabin Play Hcu&e Made cf Interlocking Shcrti at Corrugated 
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Fiber Board Printed in Colors 

A (MvuAaju^,^ 



IS 



the ticking of small watches, and thus fa- 
liiiste repairs* In this apparatus, the met- 
al case of the watch is made to act 
as one plate of an electric con- 
denser. and is separated by a fhin 
sheet of paper from the other 
plate* The plates are charged by 
a battery connected across them 
through a high resistance* ami the 
stationary electrode is connected 
to the grid of a vacuum-tube am- 
plifier. Thus, the minute move- 
ments of the watch case cause 
variations in condenser capacity 
and the fluctuations are amplified 
and reproduced in a receiver. Ry 
the use of a master watch and the 
amplifying equipment, it is possi- 
ble to reduce the time required 
for regulation* each watch being 
placed on an amplifier that 
both cam he heard simultaneously; 
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Top, Unbreakable Slhuli for Attachment io Laundry 
Board to Hold the Iron; It Is Handy and Elinv 
man-;, bnnue: nF Burning 1 Hi Biurd Right. Part- 
nbl'P Wn3l Lamp That May Be Fastened Almuid 
Anywhere; Slut in Bracket Fits over Hem! nf 
Nceillc*Potntt'iI Pan That Is Pushed into Woodwork 
or Plaster 



Top Lamp wit(> C hi cirntLim 
Shade and Base Ctm Be F o- 
cuaicd to Throw Its Rays to Any 
Point by Changing Angle of 
the Shade, the While Globe 
Gives Clear Lis-ht ;. Left. Cen- 
ter, Simple Time Switch fot 
Operation in Connection with 
Ordinary Atarm Clock; the 
Switch May Be Used to Turn 
cm Kettle, Lamp, Radio, EIec.- 
tric Cooker, and Other Devices ; 
It Operates on Direct or Alter- 
nating Current 

* *- > * ! 



N>w Type Aquaritam Heater 
for Tropital Fish Hut Built- 
In Thermostat Which I* Set 
at 7&-8D Pt-greeri at the Fac- 
tory nnrl Is N on- Ad jua table ; 
by This Means, the Water 
May Be Kept for Years with- 
in One Degree ot lhe Point 
lor Which It Wn Seri : iho 
Thermostat Will Noi Bun, 
Chatter qr Causa Intafetenre 
wLttl til el fiadLa or Other Elec- 
trical Equipment 
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Rightn Triangular- Shaped Pillow That May 
Be Converted iota Book Rent hy At tilth-' 
tricot of McSal, ShelF; It Is. Adjustable lar 
Softne-s-s; n Packet Hold*, Handkerchiefs, 
Glasses and the Like; the Pillow Is 
Equipped with Handle for Carrying 



Above, Distinctive Cciilcrjiiecc of Polished 
Chromium Consists ul Six Flower Boxes and 
Four CitnrSlcutit- r.u ; ihr Various Pieces May 
Be Uaed Separately; Righi Rack in R natt- 
er Permits Easy Turning or Kumoval in 
Platter; It Engages Edge ed Roaster; Use 
of Fork in Hand Ling Meat or Fowl Is Un* 
necessary; the Rack Prevents Sticking 



Below. Fan Connected to Cook Stove 
Sucks Kitchen Odots, Blowing Them 
i hr (High Pipe to Outdoors ■ ]■ i.* Mount* 
ed at Top uf Vent Hole Found on Must 
Gas Ranges.; It Pacvcnls Condensation 
of Steam and Grease 



Above Chff.i with Secret Compound jn I-s Lin- 
ii'tK Kcfpa Silver from Tarn liking ; the Chest Hafi 
Soft F1 «hi* 1 Lintrijj Impregnated with Chv3T:iea,l ; 
Various Sijrs May Re Obtained ; Hardwood Con- 
struct ion Is Used 
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S tran gcly Costumed Work- 
men as They FoujEht Gas 
Fire: Suita and Give 

Prelection, from Fumos and 
Flames 



HAPS GRANDPA 
WAS RIGHT ABOUT 
COLD WINTERS 



FIREME 



N IN GROTESQUE SUITS 



BATTLE GAS FLAMES 



Resembling Hie mythical peoples of an- 
other planet, firemen battling gas llames 
in Berlin are equipped with asbestos suits 
imthga.'S masks. The asbestos clothing pro- 
tect^ the men against fire, while the masks 
guard against the fumes. On one occa- 
sion. employes of the Berlin Gas Works 
called*— H-fvmi — Tn — extinguish "a frnr 



were 



caused by a bomb explosion that destroyed 
pipe lines and set the gas afire. After d un- 
iting their strange costumes, the fire light- 
ers placed a pipe line in the hole torn open 
by the bomb, then filled the hole with dirt, 
thus localizing the fire and making it eas^ 
ier to extinguish. 



Crimes and addresses of manufacturers 
of articles described in this magazine will 
he furnished by our Bureau of In forma- 
tion upon receipt of return postage. 



If you have been accus- 
tomed to smile tolerantly 
vhen grandfather told 
low cold tlie winters used 
o lie, you should now 
ivc him a more respect- 
ful hearing. Recent staiis- 
Xtieal studies by the weath- 
X fr bur eau l end support to 
Hhtr clai nfT'tial (\ iTff e r s 
^iave been growing mild- 
er for the past fifty or 
sixty years, and spring 
and fall weather has av- 



eraged wanner, In Wash- 
ington, for example, 
eighteen of the last twen- 
ty-onc winters have been 
warmer than normal. In 
contrast, the nineteen 
winters from 1854-55 to 
187J-73 showed fourteen 
colder than normal. The 
figures are typical of those 
picked at random for va- 
rious other parts of the 
country. The abnormally 
warm weather experi- 
enced in general fur a 
long time does not mean 
that cold periods have been entirely ab- 
sent, the records indicating that occasional 
brief spells of extremely cold weather are 
characteristic of prevailingly high temper- 
ature trends. The cold winter of 1917-1918 
is an example coming when the long-time 
trend was running comparatively high. 






SOAP CLIP ON WATER FAUCET 

"£?/?^fi L ™ TNATES D1SH 

Instead of using 



a dish for soap, it 
can be kept where 
it is always handy 
by equipping the 
bathroom with a 
holder in the form 
of a clip. The clip 
attaches to t h e 



neck of the water faucet and makes reacji-^, 
tng for the soap as sample, as reaching for 

7U 



the faucet, 
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SAFE'" DRY CLEANER EXPLODES 
AS RESULT OF EVAPORATION 



“Safe - * dry-clean mg fluids have been 
known to explode alter being used several 
times. Laboratory experiments show why 
this happens. Dry -cleaning fluids of the 
safety type are made up of regular dry- 
cleaners' naphtha and enough carbon tet- 
rachloride, an inert solvent, to make them 
non-flammable. One-half carbon tetra- 
chloride and one-half naphtha is a suit- 
able mixture. While in use, the carbon 
tetrachloride evaporates more rapidly than 
the naphtha, leaving a mixture rich in 
naphtha and therefore explosive* Fluids 
made up entirely of carbon tetrachloride 
remain safe indefinitely* s\ X) 



ELECTRIC DOORMAN FOR HOME 
SAVES HOUSEWIFE'S TIME 

Time o! the housewife iy jiti severing the 
door may be reduced 3 jv means of ait elec- 
tric doorman produced in Germany, It 
iS ms tits of a microphone an cftutRl-SsJJt! liber 
arrangement at the front door. When a 
caller rings, the housewife picks up her 
telephone receiver and asks^the name of 
the visitor. The person at the door hears 
her voice distinct I v a ml can slate bis Ini si- 
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Jyp cV at Signal Lights Wbtn by Garnuin 
Troops When cm ihe March at Night 



TROOPS WEAR SIGNAL LIGHTS 
WHEN MARCHING AT NIGHT 

Gerkftm^i^r'frS’ iY&v 



wear signal lights 
when marching on roads at niglu. The 
last man of each formation is equipped 
with a signal lamp on li is cap, arm or hack 
to warn approaching motorists that sol- 
diers arc on the road. The plan was tried 
after troopers had been injured by cars 
while traveling at night. 



WOO 



ISTANT 



TREATMENT 



Wood is being made resistant to lire by 
a method of steam treatment, It is first 
subjected to steam pressure in an air-tight 
cylinder after which an air pump is used f *. 
lo extract the water and air from the * 
pores. It is then impregnated with a chem- 
ical solution, weathered in the open air " 
and finally dried in hot-air kilns. Wood * 
tit us treated has been authorized by ihe 
British government for use in both ship- 
building and aircraft construction. 



(p IV -- j JIinIu 

Equipment on Post in Prpsit of the Colter Is Etcctric 
Doorman ; Inset. Farts of Device 



CKa me a and addresses of manufacturers 
of articles described in this magazine will 
he furnished by our Bureau of Informa- 
tion upon receipt of return postage. 



ness. The microphone and loud speaker at 
l he door are handled tn a waterproof case 
above the nameplate. 0 S * 
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3ER WINDOW WASHER 
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all-rubb: 

ALSO DRIES AND POLISHES 




DrfiWtrg 



of All Window-Ctc_a n [riff Operaupjns 
formed by Simple Rubber Wauhcr 



those five years ago during the sun-spot 
maximum. Long-distance reception has 
never been better than during the past two 
years, and this is due not only to improve- 
ments in radio technique, hut also to the 
increase in intensity which in turn can he 
attributed to quieting activity in the solar 
disturbances, which are chiefly responsible 
for the ionization of the Ken nelly- Heavi- 
side layer. This rise in the ionized layer 
which improved long-distance reception 
has had the opposite effect on local recep- 
tion, for the sky wave has come through 
so well as to interfere with the ground 
wave, thus producing interference and 
mush incss in receiving sets near the trans- 
nutting stations. It is expected that no 
material change from present radio con- 
ditions will he apparent until near the end 
of 1 934, but from then local reception will 
grow steadily better for a few years while 



disun 






Washing, drying’ and* polishing is ac- 
complished with an all-rubber window 
cleaner which is little larger than the hand. 
A water reservoir on one side is filled by 
squeezing the chamber to expel, the air 
and placing it under water.' Tin!- cleaning 
edge is equipped with a rubber sponge 
which gets its water supply from the res- 
ervoir and washes ami rubs off the dirt. 
On the same edge is a rubber wiper which 
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tiOn will deteriorate. 



ODD VEHICLE FOR GOLF COURSE 
AIDS GREEWSKEEPER^ ^ ^ 

Saving the j^Auslcfep^ many steps. ; 



odd three- wheeled 



eper many steps, aj 
licte has been built 






for use on a .Pasadena course. It is light 
enough to j^SSTover any part of the links 
without damage. Very little gas is used. 
The vehicle is driven through a friction 
lutch and its motor is niu filed so that 



dries and polishes in one operation. The ^players will not be disturbed. The greens 



u 

c 



keeper is saved about three hours time 



motorist can carry the cleaner in the car, 
filled and ready to use on the car windows. 3t3h " sixteen miles of walking each day. 



IMPROVEMENT IN LOCAL RADIO 




SEEN IN SUN SPOTS 



.deal radio reception — programs origi- 
nating within an area of thirty or fort 
miles of the listener — may be expected to 
<*1 improve within the next few years. Sun , - 
^ spots, which will improve local reception, % 
will cause long-distance reception to de- 
teriorate for a few years. The recent an- 
nouncement of a few high-latitude sun 
spots carries special significance for the 
— radio fan, for it means the minimum in the 
-T present sun-spot cycle has been reached. 
Observations al Perkins observatory have 




Three- Who 



Golf Course in California 



Grccnikccner Uses Qfl 



“TCvealed that field intensities for one Chi- 
cago station have remained about con- 
stant for the last two years, these intensi- 
fies ng aJmut fifty ,li tries greater than 
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Contrary to popular 
oranges arc not sweeter th 
government tests have s 
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« Streamlined “Sky Seat” Lowered from Blimp 





* |t b A- * vi P l* “ 

stream Eu led "sky seat" may be 
from l* S, arrnv Id imp- for oh* 



At larked to 1.5H0 feet of cable, a new 

lowered 
imp* tor observation 
P"H toscs, only the small sky scat being 
visible, the Ei I i in y Hies above the cluuds 
dropping i he observer through the con- 
cealing layers to view enemy operations, 
while the “mother ship” remains hidden. 
The sky seat has been subjected to exten- 
sive tests at Langlev field, Virginia. 
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COLDEST DAY IN UNITED STATES 
SIXTY SIX BELOW ZERO 

Sixty-six degrees below zero is the low- 
est temperature ever recorded in the Unit- 
ed States. That point was registered on 
February 9, 1933, at a weather bureau 

Park, near the 



limp 
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Lett, Sky Scat an Blimp Cabin 
Ready to Be [,uw*ret|; RtfiM- 



Ottecrver Suapcntlud BtiltlW the 



ntfttf i 



Montana harder, The previous record of 
sixty- five below was e>t a b liMuid in 1888 in 
Montana, The lowest temperature ever 
recorded In North Dakota and Minnesota 
is fifty-nine below zero. New' England's 
record is forty-eight below in 1925, and 
northern New York’s mark is forty-six 
below, set in 1904. During the winter of 
WOti-PHlZ, Tamarack, at an elevation of 
8,000 feet in Alpine county, California, re- 
ported a snowfall of seventy-three feet 
and eight inches, an all-tiinc record. Two 
or three feet of snow during a winter is 
:l large amount for most northern states. 
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of an impurity in the crystal is necessar 9 
t ' ’ r the desired result, and the color of t h <5 
light depends on the kind of crystal used} 
The principle is different from types of 
lights now used in television and the de- 
vice may offer a new avenue of approach 
to tlits subject. * . c 



ARTIFICIAL SILK PLAYING CARD 
1 ARE EASILY WASHABLE 



Made of artificial silk, a new type of 
^ 7 playing cards may he washed with soap 
5 ami water without damaging, The cards 
^ are elastic and will flatten out after bend- 
A [n Ut a feature which gives them longeC 
:sj life, They are mm -porous, proof against 
® moisture and perspiration, and may be 
« used out of doors. The material from 
which the cards are made is called cclloii 
lin ^orei gn countries, 
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LLOY PISTON IS THREADED 
TO RETAIN SHAPE 



^-Constructed to retain irnc romutness 
under all operating conditions, an alumi- 
num alloy piston is offered lor replace- 
ment use. Its close tunning clearance pre- 
vents piston “rocking" or slap, offering a 
full, reinforced bearing against the cylin- 
der wall to keep down oil consumption, 
Ulciw-by and cylinder wear. The head, 
which is completely separated from the 
outer diameter of the skirt, may change 
stjee independently and not pull the skirt 
out of shape or cause binding. The inte- 
rior of the bead is machined to uniform 
thickness, preventings buck ling iff ring 
grooves and re- /p / 1 \ 

duefng wear. The ^ I _ * ' ^ 

outside is thread- ' _ f- r s 

era. In, tempera^ 

Hires, increases the life of the oil and re- 
duces spark knock and carbon formation. 
Stiffening struts across the inside of the 
skirt and tied to the pin bosses maintain 
rigidity at the point most needed; In- 

claimed, 



Small A t lathm nn I far Radio RcCcSVct Whkh Tr^cis- 
ferms the Signals into Flmhifh- of Lapjht 

RADIO PROGRAM MADE VISIBLE 
BY FLASHING LIGHTS 

Radio programs can now lie seen as well 
as heard with the aid of a small attach- 
ment for the receiver which is activated 
by the radio signals and causes a light to 
Rash off and on. This, in effect, gives the 
listener a picture of the sound he is hear- 
ing. The device utilises the striking phe- 
nomenon of certain rectifying crystals, 
sur h as tinston e, to render visible the in- 
Tsible. The crystal is mounted in a base 
which can be held conveniently in the 
hand while working the knob on the ra- 
dio with the other hand, A wire is con- 
nected to the dynamic speaker and con- 
tact with the crystal is made by means of 
a *'ca I whisker.” The program then gives 
a luminous glow to a small area on the 
crystal. The light produced portrays the 
incoming signal* a laugh. Tia-ha-ha/' be- 
ing seen as three flashes of light, the bril- 
liance of each varying with the sound in- 
tensity, A program can be tuned in and 
its intensity gauged accurately by watch- 
ing the crystal’s glow, which responds to 
changes greater than 70,OGU times per sec- 
ond, since it is a cold light. The presence 



creased gasoline mileage is 
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SELFTUNING RECEIVER 

Works Twelve-Hour Shift 




IX/ITH til is truly au- 
to matte receiver, 
seven stations can he 
p re-tuned and fourteen 
different broadcast pro- 
grams pre -selected. It 
w ill provide f o r a rt y 
c o m t] i n a t i o n a f rat] 5 o 
programs desired, tor a 
period of twelve hours, 
without further atten- 
tion. Each program 
comes m at the proper time amt 
the set is automatically slim off at 
the end of the period. A I i, after 
the desired number of ■ tat ion- 
have been heard the power to the 
receiver is cut off. Setting tli»i f in .gram- i- 
verv simple' around the i V nf (In id - U, 
are holes, one for each liiu-.n minutes, 
Two cords and plugs are 
provided for each of the 
seven stations. Tile first 
is plugged in at the time 
the program is to come 
on the air, and the sec- 
ond at the period when 
it is to be shut off. The 
arrangement of the pre- 
selector cords is clearly 
shown in the insert 
photo. The stations arc 
listed on the strips di- 
rectly back of each set 
of plugs. The operator 
merely grasps a plug, 
unreeling the flexible 
cord, and inserts it in one of the miniature 
jacks arranged at fifteen-minute intervals 
a round the clock jMjqvc. It is possible 

dz- " r ' 



operate this “Tune-O- 
M:it Ec" receiver manually, 
or reset it for automatic 
operation on any seven 
stations desired. 

Should you decide to 
retire before the selected 
programs are completed, 
you can shut the set off. 
or continue as long as you wish and ar- 
range to have the morning programme bn ie 
on and act as aTTiabrm clock. { v 



«i 




'T'llF fact that this set is small subtracts 
1 nothing from it- quality, it will out- 
perform many of its larger brothers in 
volume, tone and distance-getting ability. 
It is simple and inexpensive to build, 
tunes in the police calls as well as the reg- 
ular programs, and is iust the type of re- 
ceiver that a fellow wants in his room at 
home or in the school dormitory. Travel- 
ing men and tourists usually have access 
to a 110-volt supply, either alternating or 
direct current, and this little portable set 
will perform equally well on either type of 
power. The business man will find it use- 
ful for stock reports, and the housewife, 
in the nursery, sick room or in the kitch- 
en, for the morning programs* 

West coast stations have been received 
with good volume here in Chicago, Using 
only a 30- ft. flexible antenna that may be 
quickly rolled up in a small cod when not 
in use. For local stations only, the anten- 
na may consist of a thin copper sheet, 4 ’/> 
in. wide and 1 -S 1 3 in. long, fastened to the 
bottom of the cabinet. This is folded over, 
with a piece of thin cardboard between* 
Hoi es are drilled at the corners for clear- 
ing the rubber-headed tacks* This ar- 
rangement is shown in the photo* Strips 
of black and while adhesive tape were 
used to hold it together, which accounts 
for what appears to be several separate 
sections taped together. 

The sensitivity of the set depends on 
the use of Litz wire coils, and these coils 
are available ready for mounting* All parts 
are standard and the cos 3 is about $9.00 
including the metal base; the tubes and 
cabinet are extra. The cabinet is in. 
high. 9 hi* long and 5 in, deep; it can 
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Iso homemade or purchased* A complete 
parts list and additional data arc available 
upon application without charge* A fea- 
ture ot this set is the voltage- drop ping re- 
sistor for the tithes, which are all wired 
in series* This resist fir is not in the re- 
ceiver but is woven in with the connector 
cord, which is available in standard 
lengths; it will become slightly warm in 
operation. The mi and off switch is com- 
bined with the veil utile control 
The latest type tubes arc employed in 
this tuned r.f* receiver* The simplified dia- 
gram, Fig* 1, shows all 
parts in their relative po- 
sit tons, and the schematic 
diagram is given in Fig. J, 

A large blueprint of these 
diagrams is available; 
those who wish it should 
specify blueprint Xo, 1 f )5 
The wiring is clearly 
shown in Fig* 1, Inoking * 

(CanlirnioJ 1I£A) 
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POPULAR MECHA N ICS 





Easy Solutions for Everyday Radio Problems 



Four-Terminal Potentiometer tlstrj so 
Obtain C-Biav Voltage Irom l'-i hilinuria- 
tor t By - Pas:- Cun denser Required fm 
Dciector Control: Choke Coil l>. Ord 
AuJio-TtandDtrnci Primirj 



Above, Two Variable Voltage Controls. 
Conncctttl in she Output ol a Standard 
K-Iiliminatoi , Provide the Experiment tr 



_ p-EsJiiniiiiaHiJi , ruivjiii- me ptn^uiu 

5 with at Simple Mtitii tsF Voltage Hejiula- 
t ion for Critical Circuits, Below, Antenna 
; , Lead'tn Wire Soldered in Large Cofijit'l 
Terminal Lug fer Ri^t Possible Contaft ; 
Alsu Suitable lor Heavy Ground Lcadl 



ANTE.MN.A LEAD 



COPPER 
r UUOy 



LEWD -IN 
'JSULATOR 



Above. Ten- Cent Alumi- 
num Cup&, wish Handles 
R r m v c d. Make G o o d 
R. F. Coil Shields i Mourn- 
ing Plate Cur fn 1 1 m Sheet 
Cur per and Drilled for 
Ctill Lradn; Tabs Bend 
over Edge oE Cup 



HOUSE 



Right, Tube Adapter* 
AvaibibTe Tor Bringing Vnur 
Olil Sot Analyser Up to Date; 
Lower Photo Shown Separate 
Socket Top art! Base Sections 
for Making Your Own Cum- 
tiinatitins S-u.it All New' Tube* 



Abnvo. Ineipo-uaivc Stand- 
Off Insular an for Sup- 
porting: Antenna Lead-In 
over Roof Edgra 



PIECE OF SPHiWC* 
*3R*i5 



Above, Four Radio Instruments Are 
C otts b i ft cd In This Compact Device 
Whicf^-M j[ y fi e I PfrCrl t«-* -CfiTIl'penHal !- 
ing Filler, Wave Tra(t, Volume Con- 
trol and Antenna Elimmiior with Any 
Type of Receiver; Right, Safety Catch 
for Shield Buk or Pursfible Riulte 
Equipment 



kqlE Fpn 
-STUP 



CUP MAWE-OF 
SFftlN0-SftA£5 



vtud 



✓ 




By FRANK L, BRITTTN 



lions as does the Iate|Hiiod£[ owned 
by your neighbor across the street. 

However, there arc a few things that 

you can do with your installation * 

that may enable you to get the same M 

results, or even better. Tone is often 

merely a matter of adding a gadget. 

Distant reception is not altogether 
dependent on the number of tubes or the model of a 
radio set. Good tubes, an efficient outside antenna, 
effective grounds and the elimination of mail-made 
static have enabled many owners of comparatively 
old receivers to break DX records for their locality. 

Any radio service man will tell you that three- 
fourths of his calls are for tube replacement^ i nk. 
No receiver is any better than its tubes and perhaps 
yours have been in service entirely too lung. A spar 
tube, of each type employed in the set, should In kept 
on hand for emergencies. If you do nut haw .1 min 
tester, substitute a new tube of the type indicated mr 
each socket. Change one at a time and always umi 
the receiver off when making the exchange. The re- 
ceiver is then turned on and the results noted; if 
there is no improvement, replace the old tube and 
continue the process until the defective tube, or tubes, 
are located, A noisy, or microphonie. tube can often 
he detected by touching the glass bulb with the linger, 
A few rubber bands around such tubes, or h rubber 
pad placed under each kg of Hie cabinet, will often 
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POPULAR 




Portable Converter Supplies A.C. Current 
from Storage Batteries 

l’ wo fi-volt storage batteries, connected 
in series, operate this converter* which has 
an output of 150 watts. A smaller type is 
available* for use with a single G-volt bat- 
tery, that can be used for operating midg- 
et ax. receivers. The larger converter is 
recommended for the operation of anv 
11G- volt ax. device* particularly sound am- 
plifiers for trucks, and for all portable 



World Globe Receiver Showing Tuning Hull Arrange 
\ ment, also Speaker Go!]] in the Base 



Radio Receiver in Revolving World Globe 

This unusual radio receiver is the result 
of many attempts to produce a practical 
and harmonious radio design that would 
justify a departure from the established 
lines of consoles and cabinets. It is the 
work of an industrial stylist, well known 
for Ids achievements it) automobile body 
design. The set, housed in a globe of heavy 
molded bakelite, is8 c -S in, in diameter* and 
a dynamic speaker is installed in the base* 
The globe is capped at the north pole with 
a device for determining relative time in 
various parts of the world. T he receiver 
is a 5-tube, ax;-d.e. model, firmly mutinied, 
and all parts are easily accessible. 



Radio Alarm Clock Turns on Programs 



An ordinary electric 
easily altered to turn 



^-SWITCH ON 
ALARM UOCH 



at 



Tuwat 
j/SWi TtH 




AC-SOCltE.1, 

RADIO SET / 
CONNLtTID 



alarm clock may be 
on your radio re- 
ceiver at any pre- 
determined tim e. 
These clocks have 
a buzzer that is 
operated by the 
I 10-volt house- 
lighting current. 
The buzzer is dis- 
connected and the 
leads fro in t h e 
Switch* formerly 



Portable Mattery Converter with Cover Removed ; the 
Spring Clip 9 Arc for the Battery T ciminala 

uses where commercial ax, current is not 
available* Used with a 3-stage amplifier 
terminating in type-230 tubes push-pull, 
there is still sufficient current for a 20- 
watt phonograph turntable and dynamic 
speaker field -supply unit. 



([Blueprints covering radio construction 
articles in past issues can be obtained for 
25 cents each : when material lists are not 
included in tile articles, these are available 
without charge on receipt of postage. 







T^EPENDING on its streamlined mus- 
lin -covered body to cut clown air re- 
sistance. very lit lie force is ref [wired to 
send this pedal-driven sled scooting; over 
the ice, The ideal conditions are a wide 
expanse of smooth ice and a temperature 
just above the freezing point, as there will 
then be it dim of water on the ice, which 
greatly reduces friction. Propelling power 
is exerted on the ice by means of a stud- 
ded wheel, which is connected with chains 
to i lie pedals. These do not turn through 



a complete revolution hut work on a pawl 
and ratchet through a 60 0 arc. As only 
slight pedal pressure is needed to keep the 
sled moving, it is possible to gear the driv- 
ing wheel very high. A lever, operated by 
the pilot's left hand, raises the driving 
wheel off the ice, which in effect is some- 
what similar to free wheeling. Another 
lever operated by the right hand applies 
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POP U L All M E C H A N I C S 







jHc* 



nATE CLAWPEfl JUWtt® CRAN* KAteJER 
FROM rtUKH ALL hASS "HAVE SEEN CUT 



JHCTClC- 

CftAN* 

HANGER 



T.5EE TO 
SWIM L’t'UJiaD 



BALL-bumm 
CHM ri’&FIvE 

IDltR PULLEYS 



an effective brake, The conning top piece 
is hinged on cine side in order to permit 
entry of the pilot. 

The general makeup of this sled is shown 
in Figs. 1 and 4, while Fig. 2 shows the 
chassis hoard and l he permanent fittings 
attached to it. A number of openings arc 
cut in the hoard to receive the various fit- 
tings, Rather than confuse the drawing 
by giving the exact location and dimen- 
sions of all the fittings, the pattern of the 
board is laid out on 2- in, squares from 
which the builder can readily compute all 
dimensions. The sheet -metal strap, which 
wraps around the re-designed crank hang- 
er of the driving wheel assembly, detail A 
of Fig. 2, must be a nice, true fit, free of 
side shake, but not so tight as to prevent 
up and down movement of the horizontal 
fork. Old hall hearings, acquired at any 
auto wrecking yard, are used for chain 
guides, detail B. One of these depresses 
the auxiliary chain where it passes under 
the pilot’s seat while the other holds up 
the slack in the lower chain* Detail C 
shows a simple bracket which supports 
tile free-wheeling lever* while detail D 
shows the brake lever, and detail E a 
sheet-metal bracket which is wrapped rig- 
idly around the crank hanger. The guide 
pulleys for the steering cable are shown in 
detail F. Rcadv-raadc clothesline pulleys 
will serve, or the pulleys can be turned 
from hardwood, preferably maple. Each 
pulley turns individually on a Jfi-in. spin- 



dle which is held rigid with simple sheet- 
metal dtps. Details of the steering assem- 
bly are shown in Fig. 5 and its installation 
in Fig. 1. If desired, an auto steering wheel 
could also he used. The construction of 
the sleds is shown in Fig. 6. Note particu- 
larly the outward dishing of the runners 
which permits the hollow-ground edge to 
grip the ice* Old auto-spring leaves can 
he forged and tempered by any blarksmith 
at a nominal price. All holes must he 
drilled before hardening. The contact sur- 
face of the runners of the front sled are 
slightly rocker-shaped to facilitate steer- 
ing, hut the rear-sled runners have a flat 
contact surface, All contact surfaces are 
hollow ground. The runners of the rear 
sled should track exactly in the grooves 
made by the front runners. A bi-in. pivot 
holt permits the front sled to turn, hut 
the rear sled is bolted rigidly to the chassis 
board. Fig, 8 covers the construction of 
t lie drive-wheel assembly, made from old 
bicycle parts* All I he frame members, ex- 
cept the rear horizontal forks, are cut off 
dash with the crank hanger. The original 
crank-hanger hearings arc retained. This 
re-designed fitting is then held in the spe- 
cial strap bracket, detail A of Fig. I. The 
most tricky job connected with tilts assem- 
bly is attaching the small* auxiliary sprock- 
et to the crank-hanger shaft. If one can 
obtain the hanger shaft from a tandem 
lucvcle, provision is made for an auxiliary 
sprocket. Otherwise the method shown 
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can ! j adopted Both sprockets must he 
annealed fur drilling and '■hottid he rv- 
hardened afterward, Iti selecting sprock- 
ets, provision should lie made for an ulti- 
mate gear ratio of about 1 to H between 
tiie pedal sha.fi and the driving wheel. Fhe 
preparation of the traction tire is shown 
in Fig, ”, ["he best nails to use are rooting- 
paper nails having a % 2 -in. shank. Three 
in it row are placed laterally across the 
casing, and the heads overlap like fish 
scales, The nails should he laid out accu- 
rately so that the finished casing will not 
be out of balance. The shanks of the nails 
should In- nil off in protrude about J4 hr, 
with cullers that rru-h as well as cut, A 
sharp, chisel-like edge is tints prod need, 
which eliminates the need to file or grind 
the points. The studded casing is stretched 
over the tire on the wheel, which is then 
inflated so that I Ire outer ca-Mug is secure- 
ly held in place. The pedaling assent lily is 
shown in Figs. R and 9, The basic part of 
1 liis is also an old bicycle crank hanger 
from which all connecting bars have been 
removed. The filling is held in the strap 
bracket shown in detail E of Fig, 1, The 
only point where difficulty may arise ill 
building up this assembly h the prepara- 
tion of the ratchet pieces, which will prob- 
ably have to he made up ai a machine 
shop. However, the cost of turning up the 
blanks is not excessive. Because great 
pressure can be brought to bear on the 
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pedal cranks, the auxiliary chain should be 
of the motorcycle type. 

With the mechanical points of the auto 
sled covered, we come to building the 
streamlined hotly, Figs. 3 and 4, Obvious- 
ly, the streamlined chassis board is the 
basis of the construction. Front and rear 
posts, and two bulkheads, rigidly braced, 
are built up on the chassis board. Longi- 
tudinal strips of by 1-in. white pine 
form the framework. Unshrunk muslin is 
stretched over the framework. This is 
water-soaked, allowed io dry and is then 
treated with airplane dope or clear lac- 
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ijiicr. A filial coat of aluminum paint 
makes a good looking job. It is well for 
the builder to measure himself and design 
the body to fit his measurements. A space 
of 26-in. is usually sufficient between the 
top of the seat cushion and the top of the 
sled not including titc conning top, which 
should be 9 or 10 in* high. Although 
th is sled was designed for manual 
operation it can readily he adapted 
for use of a motor. Any mechanical- 
ly minded builder will see how to in- 
corporate a small power plant into 
the basic construction. 



Imitation Ebony Finish for Wood 

Any close-grained wood may be given a 
good imitation ebony finish with a black 
stain made by pouring boiling hot water, 
2 tj t. r over powdered logwood extract, 1 
ok. After the extract lias been dissolved, 
add u solution made by dissolving pow- 
dered potassium chromate, 1 dram, in the 
least possible quantity of hot water. The 
combined solutions arc stirred and are al- 
lowed to cool before using. If the first 
cnaE does not give a sufficiently deep black 
a second and a third may he applied, in 
using a water stain there is a tendency for 
the grain of the wood to raise and, there- 
fore, it is a good idea to sand the surface 
after each coat has dried. The last coat 
should cause no noticeable grain racing 
in most varieties of woods. The ebonized 
finish may be protected by applying a thin 
coating of shellac after the stain has dried. 
Ritb lightly with worn, fine sandpaper to 
remove the gloss of the shellac. 
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Paint Makes Wall Moisture Proof 

A coating that will effectively stop mois- 
ture from coming through brick or other 
walls may l>c made by mixing boiled lin- 
seed oil, 1 part, turpentine, 1 part, and 
powdered rosin, 1 part. After t lie rosin 
has been dissolved, add precipitated chalk 
or whiting, 3 parts, and stir to produce a 
smooth paint-like consistency. The mix- 
ture is applied with a stiff brush and is 
allowed to harden, which will take longer 
than paint. The water proofing prepara- 
tion will last well if applied to a hard sur- 
face that is free from loose particles of 
disintegrating brick or stone. 



Direct-Current Voltmeter Made from Old 
Auto Ammeter 

Small d.c. voltmeters can be made very 
easily from old auto ammeters and electro- 
magnet coils taken from high-resistance 
radio headphones. The left-hand detail 
shows how the coil is mounted inside the 
case of (be instrument from which the 
current coil has been removed, The leads 
from the coil are run to the binding posts. 
The position of the coil is adjusted so that 
the end of the iron core is close to the 
shaft of the instrument, and the vanes on 
the shaft. The scale-and-pointer assembly 
is then placed in its original position and 
the needle is bent to the zero position, as 
in the right-hand detail. The lower detail 
is a bottom view of the assembled volt- 
meter showing relative positions of the 
coil, permanent magnet and the turning 
element. When calibrated, this voltmeter 




Old Aulo Ammeter Converted into D.C- VoJtmdcT by 
Using Coih from Radio Hcadp hones 



can he used for any purpose within its 
scale range where no precision measure- 
ments are to be made. 




Animated by Water Dripping from a Faucet. Thia 
Duck Toy Entertains the Baby During tlG Bath 



Toy Entertains Baby During Its Bath 

To entertain the baby during its bath, 
one parent made a duck toy that is rocked 
in a realistic manner by water dripping 
from a faucet. The toy is made of light 
sheet metal and the beak is given a half 
twist to provide a flat surface to catch the 
water. It is pivoted on a wire, which is 
fastened to a rubber vacuum cup. 



Bluing Small Articles of Steel 

Small steel articles may be given a per- 
manent blue finish by heating them care- 
fully while they arc completely covered 
with a mixture consisting of equal parts 
of fine, clean sand and powdered charcoal. 
The container should be a metal pan or 
box sufficiently large to allow the work to 
lie completely covered hv the mixture 
while heating. Before the work is placed 
in the box, it should be polished. As the 
healing progresses the work should be in- 
spected from time to time and it should be 
removed when the proper shade of color 
has developed. The colored work may 
then he dipped into an oi! bath consisting 
of equal parts of light paraffin oil and lard 
oil. Rubbing the work with oil brings out 
the luster and makes the finish much more 
permanent. 
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Some Practical Suggestions That Will Help 






Louvers Fitted in the l > o c-r of Your Cual Bin Make It 
kernove the Coal 

A Convenience for the Furnace Room 

When the coal hin is filled, ii is not nec- 
essary to board up the inside of the open- 
ing-, as ts usually done* it it is fitted with 
a number of slanting hoards or louvers, 
placed in grooves cut in the door frames, 
as shown in the photo* Before filling the 
bin, all the hoards are placed in position, 
thus preventing: I he coal from rolling out 
on the furnace-room door* When the coal 
is shoveled from the bin, just remove the 
bottom board. — Roger Moyer, Findlay, O* 



Metal Towel Rack Provides Hand 
Grip on Storm Door 

When screen doors are covered with tar 
paper to serve as a storm protection in 
winter, it is hard to lake hold of the small 
knobs to open them when mittens are 



Practically all fruit-juice stains 
can be removed from cloth hv 
washing it in warm water white 
the stains are still moist. Lemon 
juice will usually loosen a stain 
that lias turned blue or gray so 
that it is soluble in boiling water* 
T h e sta i 11 e d c 1 o t fl s h n u I d be 
stretched over a bowl and boiling 
water should he poured over it 
from a teakettle held 3 or 4 ft. 
Easy to above the cloth. Alternate this 
treatment w ith a little rubbing fol- 
lowed by bleaching in sunshine. Sticky 
fly-paper stains are easily removed from 
cloth by immersing and rubbing the 
stained spot In turpentine, benzol, kero- 
sene or car ho n tetrachloride. 



Holding Bucket to Scour Inside 

To prevent a bucket or other tubular 
container from sliding around on top of a 
bench top while 
scouring the in- 
side, roll up the 
ends of a strip nf 
inner tube tightly 
and set the con- 
tainer on it as in- 
dicated in the 
photo* Friction between the rubber and 
the surface of the bench top holds the 
container securely. — Frank W. Bentley, 



worn. To eliminate this trouble, 
screw a metal towel rack to the 
door as shown. This will enable 
you to get a good grip without 
removing your mil tens. 



Removing Fruit-Juice Stains 

from Cloth 




Jr*, .Missouri Valley, la. 



Simple Kink Assures Hot Water 
in Storage Tank 

Under ordinary conditions of heating 
in a furnace, about 6 ft* of Jjj-in, pipe in 
the tire box are sufficient to heat the wa- 
ter required for a five-room house* If the 
piping from the tank to the furnace and 
water hack is also ^4 -in., the water will 
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to Solve Many Problems Around the Home 



circulate too rapidly and cause insufficient 
heating in the coil. To remedy this, punch 
a 54-in. hole in a bottle cap or a copper 
disk of sufficient size, and insert it be- 
tween the ends of the pipes where a union 
gives access. This will retard the flow of 
water so that it will pass more slowly 
through the water back with the result 
that it will become as hot as needed. If a 
heater is used in the summer, it should be 
disconnected in winter, as it provides a 
secondary flow of water which is cold rttul 
may lie drawn in and cool the hot water. 
— Wayne Buerer, Reno, New 



Adhesive Tape Holds Cork in Bottle 

Strips of adhesive tape can he used to 
good advantage in keeping corks in bot- 
tles which contain fruits, preserves or 
beverages that gas slightly and tend to 
force the corks out. The tape is placed 
over the cork and the ends are stuck to 
the side of the neck as shown. This idea 

is also handy on 
trips, where the 
cap is removed 
and only part of 
the contents of a 
bottle are used, 
after which it is 
necessary to keep 
the bottle closed 
while traveling. 
However, the tape 
will not hold a 
cork If a great 
amount of gas is generated, — Peter P. 
Koeeapriore, Middletown, Conn. 



Shelf Brackets from Coat Hooks 

If you need a couple brackets to support 
a small shelf, get two wire coat hooks, 
flatten the outer ends that arc turned up- 
ward and screw them into the walk Then 
put the shelf on top of the hooks and drive 
a couple of screws 
through the hori- 
zontal arm of each 
hook into the un- 
derside of the shelf 
so as to hold it se- 
curely In place. 




Sewer Ventilator Set in Ret css in Patch Step Makes 
Handy Shae Scraper 



Shoe Scraper Made from Old 
Sewer Ventilator 

Set in the trout edge of a porch step, a 
sewer ventilator makes a good scraper for 
cleaning the shoes before entering the 
house. A recess should be provided in the 
step underneath the scraper so that it will 
not be clogged with dirt. 



Hidden Compartment under Table 
Top Holds Silverware 

Stored in a tray 
underneath a table 
top, silverware is 
always at hand 
iv h e n nee d e d. 

There is usually 
enough space be- 
tween the cross- 
beam and the table top to accommodate a 
tray, which is held iti place by three wood 
blocks. Two o£ these are screwed to the 
side of the table while the third one is 
screwed Lo the crossbeam as shown. 



<2[A sheet of Cellophane or transparent 
celluloid tacked above a sink protects the 
wall and is hardly noticeable. 
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Two Lengths of Sash Cord Keep Child from Being In- 
jured tf Spring On Swing Breaks 



Added Protection against Breakage 
of Spring on Baby Swing 

As a precaution against breakage of the 
spring supporting a baby swing or jump- 
er. lie a couple lengths of sash cord or 
light chain in the rings at each end of the 
spring. The cords should he long enough 
to permit free action of the spring, yet 
prevent the swing from dropping to the 
floor should the spring break. 



Preventing Breakage of Thermometers 
When Inserted through Stoppers 

When a thermometer is inserted through 
a hole in a rubber stopper for experiments 
in chemistry, the glass is sometimes bro- 
ken in trying to remove the thermometer. 

To prevent this, 
insert a piece of 
glass tubing into 
the stopper and 
slip the thermom- 
eter through it. 
Then slip short 
sections of rubber 
tubing over ther- 
mometer and glass 
tube at each end 
of the stopper. 



Coating of Linseed Oil Makes Paint 
Adhere to Metal Surface 

Cast iron and other metals are usually 
difficult to coat permanently with paint, as 
it will scale and fall off in a short time 
unless it is of a special quality intended 
for this purpose. Any kind of paint may 
he made to stick permanently if the metal 
is first coaled with hot raw linseed oil. 
This may be healed over a burner if care 
is taken to prevent it from getting too 
hot and taking fire* As soon as the coat- 
ing of oil becomes tacky the paint is ap- 
plied in a thin coat as usual* When dry, 
another coat may be applied if required. 
Small articles that can be heated without 
damage may he painted with linseed oil 
while l hey are just hot enough to cause 
the oil I o smoke when it is dropped on the 
metal surface. When cool, the oil-treated 
surface will take paint as well as wood or 
porous material. Objects made of wood or 
other absorbent material may be coated 
with hot oil in a similar manner before 
painting, and will then resist water and 
temperature changes much more effective- 
ly than they would if only coated with 
paint. The oil should 5c applied as nearly 
boiling hot as possible. 



Doorstops That Never Slip 

Here are two 
stops that will 
hold a door open 
and will not mar 
the surface of the 
floor. The upper 
one is a wooden 
wedge with a rub- 
ber vacuum cup 
bolted to the butt 
end. The cup grips 
the floor firmly anti 
at tire same time presses the wedge against 
the bottom of the door. The lower detail 
shows a mouse trap that is being used for 
the same purpose, — G. E. Hendrickson, 
Argyte, Wis. 

CTo save time when installing oil rings 
in Pontiac cars of models up to 1 re- 
move only the crankcase and drop each 
piston until the oil ring is below the cyl- 
inder wall, where the rings can be removed 
and replaced with ease* 
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Preventing Light Leakage in Film Packs 

Amateur photographers who use film 
packs ami remove one or more of the 
films for development before the entire 
pack has been exposed, often find that the 
last four or five are light struck. This is 
due to the fact that the remaining tabs- in 
the pack are not thick enough to keep 
light from entering. To present this trou- 
ble, remove the top of the pack m a dark 
room and bring it into the light. The light 
trap will be found to consist of a flap of 
black velvet. Remove one of the velvet 
strips from a used pack and insert it be- 
hind the flap. When the top is replaced 
on the pack the additional strip will ef- 
fectively seal the tab opening against light* 



Using Hand Drill as a Speed Indicator 

When you wish to know the speed of a 
shaft or pulley, and no speed indicator is 
available, a hand drill can be used to count 
the revolutions* First put a headless nail 
in the drill chuck and fit a small rubber 
tip on the pointed end. Then count the 
number of revolutions that the chuck 
makes for each revolution of the handle. 
Hold the rubber tip against the center 
mark in the shaft and count the number 
of turns the handle makes in one minute. 
Multiply this number by the number of 
turns tile chuck makes for each revolu- 
tion of the handle, and the result will be 
the speed of the shaft 




Email Hand Drill Used as Substitute tor a SjhmJ Indi 
cator in Ccuntin^ Revolutions of Shaft and Pulleys 



C\v in (lows covered with two coats of wa- 
terproof varnish permit light to enter the 
room, hut are not transparent. 




Slotted Ends of Rubber Strip Slipped over School 
Rooks provide Co cut Carrying Handle 



School-Book Carrier Made from Strip 
of Inner Tube 

By cutting slots about 6 in, long near 
the ends of an 18-iu. length of inner tube, 
a handy carrier for school books is pro- 
vided. hi use, the slotted ends of the strip 
are slipped over the books, which causes 
the center section to arch upward to serve 
as a handle. 



Duplicating Paper for Scroll-Saw Designs 

When duplicate patterns are to be cut 
on a number of pieces of wood with a 
scroll saw, a time-saver is lo prepare 
sheets of hectograph duplicating paper. 
These are pressed against each piece, leav- 
ing the design directly on the surface of 
the wood without the necessity of bother- 
ing with paper patterns glued to the wood 
in the usual way, A simple formula for 
hectograph compound is dry glue, 2 oz., 
dissolved in hot water, 4 o?.. t after which 
glycerine, n£., is added. Coat one side of 
sheets of heavy brown paper with the so- 
lution and allow it to set, Then trace the 
design to lie copied with hectograph ink 
and press it against the coated side of the 
paper. Remove the design and press the 
coated side of the paper against the wood, 
using a roller* The design will be more 
distinct if the wood surfaces are smooth 
and slightly damp from the application of 
a moist sponge* 
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Inserted Inside of Water Hydrant, Rubber Holt JCeeps 
Frozen Pipe Irom BmrsiinK 



Rubber Hose Keeps Water Pipe 
from Bursting When Frozen 

When an outdoor hydrant cannot be 
protected against freezing, a length of 
rubber hose, plugged at both ends and in- 
serted inside as shown* will keep the ice 
from bursting the pipe as ihc expansion 
of the water when freezing will compress 
the hose. 



Simple Methods of Metal Shaping 

Ornamental metal parts, fucIi aF candle- 
stick bases, receptacle covers, legs for 
electrical appliances, and other similar ar- 
ticles, may be shaped with homemade dies 
and punches that are easily made. The 
punch and die arc cast from soft metal 
and a vise is used as a press to form the 
parts. The first step is to make a piece* 
from soft sheet metal, of the exact size 
wanted. This pattern may also he ham- 
mered or spun from copper or aluminum. 
Next, a bottomless wooden box* at least 
four times deeper lhan the mode!, is made 
large enough to give I -in, clearance all 
around it. The box ts then sawed into two 
sections to make two boxes exactly alike. 
Strips should be nailed to both ends of 
celcIi box so that the sections may be ac- 
curately registered. The pattern ijs now 
laid on a flat board, and one of the mold- 
ing boxes is centered over it, after which 
molten zinc is poured in in cover the pat- 
tern. This forms the die. When the zinc 
has cooled, invert the box, and with the 



pattern still in place* register the other 
box section onto the filled one. The sur- 
faces of the zinc and pattern are now 
rubbed with graphite and the top box is 
filled with molten lead, which should lie 
just at the melting point. After the metal 
Iieis cooled, the boxes may be separated 
and the pattern removed. The surface of 
the zinc should then be filed away in an 
amount equal to the thickness of the met- 
al to be punched. To reproduce the parts, 
cut pieces of sheet metal, copper or alumi- 
num to the size required and lay them on 
the zinc die. The lead punch is registered 
in place and pressed into the metal with a 
vise to complete the operation, If the 
blanks are not cut to exact size* the fin- 
ished parts can be trimmed. An old letter 
press may be used instead of the vise lo 
work the die in an upright position. When 
only a small number of stampings are re- 
quired, the process may be simplified by 
making the die from planter ot paris* the 
surface of which should be painted with 
water glass that has been diluted with an 
equal amount of water. 



Milk-Bottle Caps Used as Small 

Specimen Holders 

Metal milk-bottle caps are good con- 
tainers for holding small specimens under 
a magnifying glass. The caps Eire dished 
just enough to keep the specimens from 
rolling off and the ears provide a means 
of bolding the cap between the fingers. 




Milk-Boitle Caps <ii the Metal Type Hold SmaEI Sped- 
mem While Studying Them under Maffnifyins Glass 



fi; Tennis! balls kept lightly scaled in a fruit 
jar during the winter months will main 
their elasticity much longer than usual. 



POPULAR M Et H A NILS 



437 




Improve Your Home with Venetian Blinds 



HOLD : iwv-j 



BRACKET, 
2 REQ-^ 

vjtw 



me m N a SLATi - 
into JlO FOR / ’? 

SAWl H G , Df *AII. OF JAW INlj J fiT 



fl»A05 



BLOCKS 



GLLrt'l> MG BRAD0E0 



CURTAIN RJNG3 



TAKING JIG 



finished Slat 



Venetian Minds having 1 gracefully curved 
edges, cut on a hand or scroll saw. will do 
much to improve the appearance oi your 
home. The slats should project about 1 in. 
over each side casing, They can he ripped 
tii thickness on a circular saw* using 
stock cut to width* Pip a strip, plane the 
sawed surface of the stock, and rip again, 
which will insure a straight guide for rip- 
ping. and will leave only one side of the 
thin slat to be surfaced. When enough 
pieces have been ripped, lay out a pattern 
on heavy paper. Cut out the design, and 
trace it on a strip by running a pencil 
along the edge. By the use of a simple jig, 
a number of slats can be sawed at once. 
For the jig back, cut a piece of 1-in. stock 
as long as a blind slat, and as wide as the 
height of the stack. Nail a three-ply 

bottom to it. add triangular ends and hold- 
down strips loosely screwed, and stack the 
strips in. A special jig is also convenient 



for assembling. It consists of a pair of 
base strips having blocks 2 in. long nailed 
along one edge of each, the spacing being 
slightly more than 1$ iu r „ to permit the 
slats to he easily inserted or removed. 
Place a number of slats, back edges up, in 
the jig, and glue and tack Ij- in. cotton 
tape to the edges. Leave plenty of tape 
loose at the ends. After all slats have 
been fastened, reverse them in the jig and 
thread %-un braided cord through the 
holes. Drive a fine brad into the cord 
through the front edge of each slat. Bring 
the tapes forward to the cords over the 
top slat, gluing them and riveting them 
with pins, leaving loops 2 '4 hi. long to rest 
on the bracket hooks. Cut the brackets 
from hardwood, fitting them with screw 
hooks pro jecting from the inner faces. 



fllf pincushions are filled with sand, they 
will keep pins bright and sharp. 
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Ctoae-Up Photos Taken with Ordinary Camera by Using Vertical 
Support or Lenses Salvaged from Spectacles and Toy Projectors 



Ordinary Camera Equipped to Take 
Close-Up Photos 

Close-up views can he taken with an 
ordinary double-lens camera that uses a 
film pack and has a ground glass, with 
the aid of a simple homemade holder. 
The latter is merely a piece of wood nailed 
and braced vertically to a base, and car- 
ries an adjustable arm to which the cam- 
era is attached. First the front lens is re- 
moved, the camera is placed on the holder 
and the object to be photographed is fo- 
cused on the ground glass. However, in 
most cases, for real close work, the bel- 
lows will he depressed from their normal 
position so that it is necessary to make 
adjustments by hand. Close-ups can also 
be taken with a small hand camera by fas- 
tening old lenses taken from spectacles, 
toy projectors, etc., over the front aper- 
ture, With some of these lenses it is pos- 
sible to get a focusing distance of only a 
few inches. For best results, however, 
three things must first be determined: the 
focusing distance, the relation of the cam- 
era finder to the attachment* and the 
maximum dimensions that can be photo- 
graphed. In the first step, remove the 
back of the camera and fasten the lens to 
the front. On box cameras, heavy rubber 
bands are good for this purpose, while a 
simple wire holder can be made for tedd- 
ing models* Place a printed card in a 
strong light a short distance in front of 
the camera, open the shutter* and, over the 



back of the camera, hold a ground 
glass or a piece of tracing paper. 
Now, with a dark doth over your 
head, move the camera back and 
forth until the image is focused 
sharply* Next measure the dis- 
tance of the object from the front 
of the camera and you have a fo- 
cusing distance which can be used 
for any picture you wish to pho- 
tograph with this particular lens. 
The second step is simple j care- 
fully adjust the position of the 
camera and the object being pho- 
tographed until the image takes 
exactly central location mi the fo- 
cusing surface at the hack. Last, 
estimate from the focusing sur- 
face at the back, the greatest 
height and w idth that can be pho- 
tographed. It is a good idea to 
keep each lens in an envelope with the 
above data printed on it for future use. 



Reducing Large Electric-Lamp Sockets 
to Take Smaller Lamps 

Large lamp sockets of the mogul size, 
and permanently built into many light fix- 
tures, particularly to take 1,000 and 1,500- 
watt lamps, make it inconvenient to use a 
lamp of smaller wattage. If there is a 
burned-out 1,000-watt lamp available, its 
base can he removed and used as a re- 
ducer by installing a smaller socket inside 
of it. After soldering the necessary con- 
nections to the socket and base, fill the 
space between them with plaster of paris 
mixed to the consistency of paste with 




Large Electric -L-amp Sockets Reduced to Take Small: 
Lamps by Uftbtg Large Base And Small Socket 



water glass. After the plaster has hard- 
ened* the reducing socket is ready for use* 
— Kenneth Murray, Sturgis, Mich. 
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Shaping Fancy Wire Scrolls 

Small wire scrolls arc easily shaped in a 
short time by using the following method ; 
First trace the design of the scroll on a 
piece of plywood and then ettt around the 
lines with a coping saw, using a blade that 
will make a slot slightly smaller than the 
diameter of the wire to he used for the 
scroll. Do not saw entirely around the de- 
sign , but leave a small part intact at each 
end, otherwise it will fall out. Next, start- 
ing at one end. force the wire into tlic slot 
with the finger. A fairly soft wire should 
be used for this purpose, hut stiff enough 
to hold its shape when finished. — C G, 
Grover, Nephi, Utah. 



Wax-Paper Containers for Your 
Miniature Movie Films 

Water and dust-proof containers in 
which to file strips of miniature movie 
films for indexing the film rolls can be 
made from strips of waxed paper. The 
paper is folded double and the open edge 




Transparent Envelope* Made of Waxed Paper Protect 
Index Fife of Home Movie Films 



is then creased, after which the ends are 
also turned over. Tf desired, a strip of 
tape may he used to seal the envelope thus 
formed, along all edges except at the bot- 
tom, which is left open for easy insertion 
and removal of the film, In this way, any 
number of films may he filed together, and, 
as the paper is transparent, it is not nec- 
essary to remove the film for inspection. 
The strips may be fastened to the rolls or 
they can be clipped together and key num- 
bers used to identify them with the rolls. 
— John Kelly, Brooklyn, N, V. 



Blanket on Hot-Water Radiator 
in Bedroom Saves Fuel 

By covering the hot-water radiator in 
your bedroom with a blanket, when you 
slcen with a window open during winter 
months, you will effect a saving of fuel. 




Covering Radiator in Cold Bedroom Prevents Rapid 
Cooling of Hot- Water Heating System 

Without such an insulating cover, the 
cool air in the bedroom robs the radiator 
of so much beat that it causes an appre- 
ciable drop in temperature of the entire 
system, and to maintain the desired heat 
then requires more fuel. Turning the ra- 
diator off is risky as the water inside may 
then freeze, causing the radiator to burst. 



Bolt Holds Handle on Knife Blade 





To fasten the stag-horn handle on a 
carving knife, I drilled a 34-inJiole through 
the handle and 
filed a notch 
in the tang of 
the k ti i i e. 

Then, I took 
a J4- in. bolt of 
suitable 
length, cut off 
the head anti 
shaped it to fit 
the tang, as 
indicated in 
the drawing. 

Both bolt and 
knife t a n g 
w ere then 
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s I t p p e d 

through the hole in the handle and the nut 
drawn tight. This method proved so ef- 
fective that T fixed a fork the same way. 
—John Ayres, Buffalo, N. Y, 



Masterpieces 





Music 



Second of a Series of Articles Giving ConiiructiotiaL Details Needed to Copy the Original Pieces 



INTERESTING because of its historic 
and romantic background, the music 
stand of Thomas Jefferson ranks as one 
of the foremost pieces of American fur- 
niture. Thomas Jefferson, who penned the 
Declaration of Independence and was the 
third president of the United States, was, 
in private life, known for his talents in 
music, architecture and craftsmanship. 
Many of the pieces of furniture in his 
Monticcllo home were of his own design 
and executed by slaves and hired work- 
men under hi* direction. Like Monticcllo 
itself, his music stand is truly a master- 
piece in design, original in idea, simple and 
without applied decoration, but remark- 
ably graceful and beautiful as were all of 
Jefferson's designs. The photograph and 
measurements of the music stand, which 
were taken from the original piece at 
Monticello, were secured through the kind 
Cooperation of The Thomas Jefferson Me- 
morial Foundation. We are also indebted 
to Virginia Craftsmen, makers of Monti- 
ccllo reproductions, for certain structural 
information. 



The original was made of Honduras 
mahogany and finished a reddish brown. 
As so little material is required, it would 
be unwise to make it up in a less beautiful 
wood. At the outset, a careful study of 
the pictures showing the assembled piece, 
Figs. 5 and 15, should be made to familiar- 
ize yourself with the general arrangement 
of the various members. The rails, which 
arc only J4 in* thick, are set near the outer 
edge of the posts though not flush a* was 
the practice of the times* No moldings are 
used whatever and only a slight rounding 
of the top edges relieves the plainness of 
the pieces, The turning of the four corner 
posts is the first step. These piece* should 
be planed to a full 1 -in* square before 
locating the centers, The location of the 
latter must be very accurate or the turn- 
ing will not meet the squared portions 
properly. The urn fitiial at the top is 
turned right on the pieces. While the 
turning is quite simple in type, ir is good 
practice to cut a sheet -metal template so 
that the turnings on the four posts will be 
identical The dimensions for these pieces 



44 Q 







are given in Fig. 4. Brass sock- 
et casters arc used on the hot- 
toms of the posts. As the sizes 
produced by the various manu- 
facturers vary somewhat, it ts 
advisable to get these fitting! 
before turning the tapered por- 
tions of the posts to Cart- 
ers having sockets of ajTprfoci- 
mateiy %dn. inside diameter 
are required. After the posts 
arc turned and sanded, they 
are ready to he rounded on the 
corners. Fig. 6 shows a section 
taken at the top of the center 
rail* Dimensions for rounding 
the edges are given. All of the 
squared portions of the posts 
are finished in this way. The problem of 
holding the posts while planing the edges 
is solved by the method shown in Fig. 3. 
A frame such as is used for reeding or 
fluting is just the thing to hold the posts 
firmly* Wood screws through the end 
pieces draw the post up snug against the 
frame ends* When necessary to turn line 
piece in the frame, the screws arc loosened 
slightly, then re-tightened in the new posi- 
tion. Such a frame, it made adjustable, 



like the one shown, will prove useful for 
a number of things. 

While you arc using your lathe you will 
find it convenient to turn up the eight 
spindles for the sides and ends of the 
stand. You will notice that one of the end 
spindles in the photograph of the original 
is missing, no doubt this has been broken 
out at some time so should not be omitted 
on your stand. The spindles for the sides 
and ends are not the same size but the 
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general design of the turning is similar. 
Figs, 2 and 3 give the dimensions for these 
pieces* Mortise-and-tenon joints are used 
to fasten the rails to the corner posts. Fig. 
6. If you have a mortising attachment for 
your drillprcss T this job is easy* as shown 
m Fig. 8. Even the hand method is not 
tedious as the mortises are short. The 
bottoms of both the rack and shelf are set 
into rabbets cut into the rails and also 
into grooves cut Into the posts, as shown 
in Ftg„ 7, This necessitates cutting tile 
corners of the bottom pieces to fit the 
grooves. The mortises for the partition 
rails, which are cut in the end rails, should 
be made next. Here is where the fine work 
starts, as the mortises in these pieces are 
cut into pieces only Fs-in* thick and re- 
quire the utmost care. Fig, 9 gives the 
spacing and sizes for these mortises, A 



routing hit on your drill- 
press may he used to ad- 
vantage on this job, al- 
though the usual proce- 
dure is to work out these 
shallow mortises by hand. 
Be sure to clamp the 
piece firmly on the bench 
top so that there will be 
no strain on the outer 
face of the pieces when 
chiseling them. 

The handle piece is cut 
on a scrolls&w as in Fig. 
13, or if this convenient 
machine is not available 
■ an ordinary coping saw 
may he used* The handle piece does seem 
rather light and frail but evidently has 
adequate strength, for the piece has with- 
stood the test of time. Perhaps the an- 
swer is that one does not lift the stand, it 
rolls easily on its casters* so the handhole 
is more in the way of ornamentation than 
utility. Fig, 11 Is the squared portion for 
this piece. Each of the three partitions 
is made up of a top and bottom rail and 
four slats* Mortise-and-tenon joints are 
used on all of these pieces, requiring some 
really careful work* The twelve slats 
should be made from one piece, if possi- 
ble, so that the shoulder cuts can be made 
before they are ripped apart* The advan- 
tage of this method is that all of the pieces 
will then he exactly the same length. The 
most convenient tool for cutting the cheek 
cuts is a coping saw, Fig. 10, A back saw 
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or any kind except a very 
fine circular saw would 
not make a clean and fine 
enough cut. The mortUes 
in the rails are cut with 
a 1 a -in. chisel alter drill- 
ing three or four holes to clear out most 
of the waste stock. Fig. 14 gives the di- 
mensions and shows the assembly arrange- 
ment. Each of the partitions should he 
set up for a trial fit, as in Fig. 12 , as care 
must he taken to have the assembly per- 
fectly square ami true before gluing and 
damping. 

A cut-away drawing of the complete 
stand is shown in Fig, 15. 7’ he procedure 
for assembling should he about as fid- 
low-: I'ut the sides together lirst for the 
trial lit and, when you have all mint* true 
and the assembly square, clue and clamp 
up these parts. After the side assemblies 
are dry and the glue cleaned up, the end 
rnik f spindles, partition- and bottom arc 
put in place tor a trial lit, then glued and 
clamped a- before. Casein glue is recom- 
mended for the gluing as it docs not set 




as readily as hot glue and thus permits 
more careful work. Do not leave the hot- 
torn boards to be placed la*t t as is the 
usual practice, as they must be inserted 
in the grooves in the posts, and this step 
would be impossible after the rails are 
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g 1 ited into p la cc. Bra d s B3uwCt£p n£ us ■ 
are n-rd to fasten rbehot- 
lum pieces as well as glue. These 
pieces will keep the frame square 
while the glue drying, provided, of 
course, that they are set square. 

All that remains to complete your 
reproduction of this famous piece is 
the sanding, cleaning up of the gltie 
and the finish. The latter is produced 
by the use of a reddish-brown mahog- 
any stain, filler, two wash coats of 
shellac and a “French' 1 polish. This 
method of polishing', which was very 
much used at the time nf this piece, 
consists of rubbing the surface with 
a pad which has been primed with a few 
drops of shellac and a small amount of 
boiled linseed oil. The rubbing should be 
in the form of a circular motion as far as 
possible and should be continued in the 
same way at each place until the frictional 
beat glazes the shellac. 

Commercial copies of the music stand 
are often intended for magazine stands so 



the sizes are increased somewhat to pro- 
vide lor the larger size magazines which 
will not lit the stand in its original size. If 
this is desired, it is suggested that you 
make the length 17 in. F the width 15 m. r 
and the depth of the top section or rack 
in., varying dimensions of other parts 
accordingly. Making scale drawings of ihe 
altered parts is also advisable. 



Removing Dents from Furniture 

Small dents iti furniture can usually be 
removed by repeatedly placing a few fir ops 
of warm water in them and evaporating it 
by holding a hot soldering iron over them. 
Care should be taken to remove the iron 
as soon as the water has been evaporated 
to avoid burning the wood. This treat- 
ment swells the wood fillers, which raises 



the surface of the dents flush with the sur- 
rounding surface. In the case of larger 
dents, fold a piece of blotting papier into 
several thicknesses, soak it in water and 
lay it on the dent. Then run a hot flatiron 
over the blotter until the moisture lias 
been evaporated, repeating the treatment 
until the dent has disappeared. It is ad- 
visable to use a filler in repairing unusual- 
ly large dents. — Will Herman, New York. 
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A Book-End Trinket Box for Storing Stamps 




These book ends resembling arched 
doorways in miniature serve the addition- 
al purpose of holding smoking materials, 
stamps or other small objects. Each tiny 
door swings outward on rustic copper 
hinges. Materials needed include some JA- 
in, walnut, a small amount of j4-in. walnut 
plywood and a quantity of Jdl-iu. plywood 
of any kind. Glue two pieces to- 

gether to form a block IH hr thick and 
large enough to cut from it two arches Si 2 
in, wide and 6M in, long. Stainless casein 
glue is suggested. Split some Jtf-in. stock 
board to give material for two base pieces 
measuring 5jA in. wide and 6 in, long. 
From the walnut panel Eng cut arched 
doors that measure about 4*4 in. wide and 
6 in. high. Saw out window openings as 
shown. Using the doors as patterns, lay 
out the arches on the I$£-in, stock, and 
cm them carefully to shape. The arch 
walls are about £4 in. thick. Round one 
end of each base piece, and fasten an arch 
upright at the opposite end. The doors 
are bung on rustic hammered hinges that 
you can make from sheet copper or iron, 
ant! are belt! by a simple catch. Fasten 
these in place with small nails or common 



pins cut to a length of J4 in. The inside 
arrangement will be governed by the use 
tii which you arc to put the book ends, 
Vou can install racks for cigarets, matches 
and smalt ash trays. The book end shown 
lias three compartments for stamps, eras- 
ers and other articles that can be kept 
conveniently on a library table. The com- 
partments are made from j4-iu. plywood 
held together by glue and cutoff pins. The 
center box swings on a pivot hinge made 
from sheet tnetal. When making the com- 
partment boxes, allow space for a card- 
board or plywood back that can he set in 
a rabbeted recess or pressed into the arch 
like the door, amt held with glue. One of 
the simplest and best finishes for the wal- 
nut surfaces consists of rubbing with good 
quality linseed oil. This darkens the wood 
and, if repeated often enough, results in 
an excellent polish. Glue sheet felt to the 
bottom and back to prevent marring of 
books or table. 



CA clean ice pkk kept 011 the stove is 
bandy for turning roasts and vegetables, 
and even cakes can be tested with the 
point of the pick. 
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Match-Box Holder Has Compartment 
for Burnt Matches 




This Match-Box Holder Can Be Set on Top of a Stove 
or Hung on the Wall 



Made of plywood, tins holder will ac- 
commodate a full box of matches and has 
a compartment in which burnt matches 
may be placed. After enameling the hold- 
er, a piece of sandpaper on which to strike 
the matches is glued to the front. The 
holder may be hung on a wall near the 
stove or on the stove shelf. 



Simple Test Detects Solvents in Thin 
Lubricating Oils 

Light machine oils sometimes owe their 
thin consistency to the presence of alcohol 
or other solvents. Inasmuch as alcohol is 
not a lubricant, this type of oil is not sat- 
isfactory. Alter the solvent has evaporat- 



ed, the thick oil remains. The presence of 
alcohol or other solvents that are more 
soluble in water than in oil, may be de- 
tected as follows ; Pour some of the sus- 
pected oil into a test tube and carefully 
mark its level on the outside surface of 
the tube. Next fill it to within a half inch 
of the top with water and then shake it 
vigorously. The oil and water mixture 
should then be allowed to settle for sev- 
eral hours without disturbing. If alcohol 
or other solubles have been added, the line 
between the oil and water will be below 
the mark on the tube after it lias settled. 

Paper Holder for Enlarging Work 

A convenient paper holder for use with 
horizontal enlarging cameras can be made 
from a picture 
frame by hinging 
it to a wood cleat 
screwed to a board 
w n i c h is placed 
vertically. Several 
thicknesses of 
black cardboard 
are cemented to 
the board in such 
a position as to fit 
snugly inside the 
frame when it ts 
raised up in place. In use, the frame is 
pulled down and a sheet of prim paper is 
inserted, after which it is lifted hack, and 
the paper is held by the cardboard. 




380 Blueprints for 




Home Craftsmen 

Masterpiece! of Are riean Furniture. Governor Wln.tlwep 1 i 
Desk, Not, £N B4& B48. incl, C3 pMrth), Thomas 

Jefferson "l Music Stand, SN 87 1 and 07? C? prlnti). 

Mod elflta king Pro reel; Sovereign of the Seal, SN 023 to 
£35, incl {B pr i mi) Flying Cloud, SN 709 to 71 4, IrwL 
(6 prints). DtWitl Clinton Train, SN 800 to 809, Lncl. 
(1 0 prints). 

Boats, Roemer, 16-Ft, ouibperd cruiser, SN 765 to 770, 

incl. (6 prints) Hi,Ho, 14 -Fr- family outboard or inboard 
runabout, SN B 4 Q to 645 , md 6 prints). Pop's, C list -A 
outboard rjcqr, SN 813 and 814 (ff prims), Alto, many 
Others to choose from CempU-le list will be sent far 3 c 
postage. Prints sel l For fdch or sin prints [not projects) 
fort 1.00. Address Blueprint Dept. 
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Glared Surface Kem-oved from Typewriter PLatcn b y 
Rubbing It with Steel Wool 

Steel Wool Renews Typewriter Platen 

After considerable use, the surface of a 
typewriter platen becomes glazed to the 
point where it begins slipping on the pa- 
per instead nf turning it. To remedy this 
condition, the platen is rubbed lightly and 
uniformly with line steel wool until the 
glazed surface disappears* As a precau- 
tion, turn the typewriter on its side so 
that none of the loose at eel- wool particles 
will fall into the mechanism* 



An Improvised Light for Your 
Sewing Machine 

A practical light for the sewing machine 
can he made from a double-contact auto- 
dash socket* a piece of sheet aluminum 
and a suitable bracket* the latter being 
adapted to your particular machine* A 
paper pattern is first made of the reflector 
to get the right shape* Projections are left 




I-ifht lor SewjnR Machine Made from Amo-DasSi Light 
Soi-kct ami Sheer Aluminum 



on the bottom to take a small bolt for fas- 
citing the reflector to the lamp. A special 
lamp tor this purpose, having a bayonet - 
type base, can be obtained where sewing- 
machine supplies are sold. 



Inexpensive Filling Compound 
for Repairing Cracks 

For repairing wood, metal or stoneware 
articles, a durable filling compound that 
dries very hard is made by thoroughly 
mixing casein glue and quartz sand. First 
mix the glue powder with cold water to 
produce a glue of about the consistency 
used for cabinet work, and then add 
enough line quartz sand to make a viscous 
paste. As this material will not keep, mix 
just enough for the job at hand. If a finer 
grained filter is needed, whiting* diatoma- 
eeous earth or other finely powdered fill- 
ing materials may be substituted for the 
sand* Before applying the filter, roughen 
and thoroughly clean the surfaces to be 
repaired. Oil and gums in particular 
should be avoided. 



Corks Pulled with Tobacco-Can Lid 

When a cork is 
pushed down into 
the neck of a bot- 
tle so that It can- 
n ot he removed 
with the fingers, 
and a corkscrew i> 
not at hand, try a 
tobacco-can lid. 

Grip it as shown, 
pressing the edge 
ot the lid into the 
cork and pulling upward at the same time* 
— F. W, Bentley* Jr*, Missouri Valley* la. 



Preparation for Making Dustless Mops 

Dusting cloths and mops that pick up 
the du?t instead of spreading it may be 
made by impregnating them with a prepa- 
ration consisting of paraffin oil, 2 parts, 
and turpentine, 1 part* The ingredients are 
mixed and a small amount of oil of cedar 
is added to impart a pleasant odor* The 
cloth or mop should be hung up to dry. 
When it becomes too dirty, it may be 
washed and re-treated in the same way. 
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Animal Clothes Rack Keeps Nursery Tidy 




Children are apt to 1ie t at best, rather 
negligent about hanging up t heir wraps, 
but with this animal-head rack they will 
be more likely to remember this duty than 
otherwise* Made of soft wood, it lias hooks 
resembling the heads of various animals 
and fowls* The back strip, to which the 
heads are fastened, is 1 by 4-iti* stock. The 
designs may be easily duplicated on paper 
in l-in H squares and then transferred to 
|^-in. plywood with carbon paper T after 
which they are cut out with a scrolkaw s 
and the edges smoothed down with a rat- 
tail file and sandpaper. They are then 
either glued into mortises cut to receive 
them or are screwed in place, as shown in 
the circular detail. When the rack is en- 
tirely assembled, the heads arc painted 
with quick-drying enamel, outlining in, 
black with a small water-color brush, 



Patching Eave Gutters 

Holes in eave gutters and downspouts 
can be effectively patched with a strip of 
canvas that has been thoroughly saturat- 
ed with a plastic cement made by melting 
together equal parts of creosote and the 
black composition that seals the (ops of 
dry cells. In applying the patch, first coat 



die work liberally with the cement, press 
the saturated canvas firmly over it and 
then apply more of the cement. 



Electric Iron Used as Hot Plate 
in Home Workshop 

By removing the wood handle and 
screwing a toy electric iron to a wood 
block in an inverted position as shown, 
you will have an inexpensive hot plate for 
melting smalt quantities of wax. These 
irons can he obtained at novelty stores 
and small can lids can be used as contain- 
ers in which to melt the wax. 




Small Quantities of Was? Melted in Car Lid Set on an 
Inverted Toy Electric Iron 
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HiStw-fll’Paris Mokl of Rotted Porch-Column Bafic Uicd to Form 
Permanent Base of Concrete 



Rotted Porch- Column Bases Repaired 
with Concrete 

I i r the wood bases under your porcb cob 
umns have rotted, it is an easy matter to 
replace them with permanent concrete 
liases. First carefully clean the old ones, 
and from these make plastcr-of-paris 
molds iti which to cast the new bases. 
After coating the base with cup grease to 
prevent the plaster from adhering to it, 
build a wooden frame around the outside 
to serve as a form. Then divide the frame 
into four equal parts with pieces of light 
cardboard cut out on the lower edges to 
lit the contour of the base, and 11 11 it with 
a thin mixture of plaster of paris. Allow 
this to set at least 30 hours, and then re- 
move the form, carefully taking the four 
sections of the mold from the old base. 
Now reassemble the sections inside the 
form and it is ready for the concrete. This 
consists of fine gravel. 2 parts, clean line 
sand. 2 parts, and cement l part. Tamp 
the concrete into the plaster mold and al- 
low' it to stand lor approximately 48 hours. 
Minor imperfections in the surface of the 
base can he covered with a cement wash 
after it is placed in its final position. To 
do this, brace the roof over the column. 



Accumulations of Debris Cause 
Sewer Trap to Leak Gas 

Sewer gas sometimes escapes 
into the house through well made 
traps that normally offer com- 
plete protection from the danger- 
ous gas. In some cases where the 
ga^ was detected it was found that 
the traps did not have enough 
water to seal them against the 
passage of the gas, "[’his condition 
was caused by an accumulation of pieces 
of string, thread, etc., in the trap. The 
strings absorbed tile water by capillary 
action and lowered the water level, which 
allowed the gas to enter the house. In 
view of the above, it is a good idea to 
clean out all sewer traps frequently, nut 
alone hy flushing them, but to remove all 
waste with a flexible wire. — Emil j. No- 
vak, Omaha, Nebr, 



To Fold Cardboard without Breaking 

Folding heavy cardboard is easy if it is 
first scored with the back edge of the 
rounded point of a pair of scissors, using a 
straightedge as a. guide. This breaks the 
fiber of the cardboard so that it can be 



unpainted, but where it looks bet- 
ter painted, apply two or three 
coats of cement paint and then a 
coat of house paint to match the 
column, Be sure that the cement 
paint is thoroughly dry before ap- 
plying the house paint. — Richard 
D, Hudson, Upper Montclair, N. J. 



and then, using the new base as a tem- 
plate, saw the column off level with the 
lop of the base. Give the bottom end of 
the column at least two coats id paint. Iti 
some ca^es where the column rests on a 
cement floor, the new base may he left 



Heavy Cardboard Folded by First Storing It with 
Pcijnl o-t ,i Pair of Sd&sara 

folded tor making such articles as boxes, 
card easels amt display stands-— Ray J. 
Marran r Kansas City, Mo. 




/GREATER strength ami less 
^ weight in the construction of 
niodtd airplanes go ;i Ionic way Em 
attaining more speedy KEg, 1 of- 
fers a suggestion for increasing 
the strength and tightness of the 
main unit of a '‘slick” body, hi 
the- usual design* the stick is solid* 
and the rubber-band motor is 
stretched above it + the stick hav- 
ing sufficient strength to with- 
stand the tension of the rubber 
bands. To the improved design 
shown here I he stick is U-shaped 
and the motor is stretched inside. 

In this way the tension is brought 
lo bear directly against the ends, 
minimizing buckling and distortion* Steam 
a strip of hffi-in. balsa and bend it over a 
form as is shown tti one of the sketches. 
A, strip of cheesecloth U wrapped around 
l he form and balsa strip to hold it nnii! 
thoroughly dry. 

An innovation, which will he found very 
useful to model-airplane builders, is a set 
nf hollow punches, big. 2, They arc made 
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of 3-in, lengths of seamless steel tubing* 
both ends being squared up. and the in- 
side of one end filed to a sharp edge. For 
cutting thin balsa wood, a satisfactory 
edge can be made with the file alone, but 
to make a real good job of the punches, it 
is better to harden the filed edge and then 
grind to n keen edge with a round stone. 
Punches smaller than ]A in. can be bought 
at hardware Stores, A number of details 
in Fig, 2 illustrate practical uses to which 
these punches can be put. One sketch 
shows a slick body, the punches being 
used to cut away nearly half of the balsa 
wood without appreciably impairing the 
strength, A flat strip is ambroided into a 
slot in the main horizontal strip, which 
gives reinforcement* This construction 
permits the use of wood as thin as Ym In. 
Another detail shows how wings, rudder 
and stabilizer can be made by this method. 
The skeleton frame is covered on one or 
both sides with paper. 

More advanced model-airplane construc- 
tion is shown in Figs. 3, 4 and 5. Here is 
illustrated a commercial-type body of re- 
markable strength and lightness. The body 
is triangular in cross section, and Is made 
up of three strips of Y&- in, balsa. Cross 
strips arc glued at several points to pre- 
vent splitting, and the main body strips 
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are glued to triangular 
Ski Isa blocks at each end. 

Later these blocks are 
hollowed out to receive 
the prop shaft block at 
the front and the anchor 
hook block at the rear. 

Note how the side and 
the top strips arc cut 
away. Covering the body 
with paper adds consid- 
erable strength* The rub- 
ber-band motor is put in 
place through the open- 
ings at the ends* When 
winding the motor with 
a mechanical winder, it is 
necessary only to remove 
the rear plug and fasten 
the winder to the exten- 
sion Kook t and turn plug and all to wind. 
When wound, the plug can he tc-in-i t u d 
easily. A mini her of these can be made up, 
fitted with propellers of different design, 
and the change from otic to another can 
be made iti a moment's time, 

Fig, 4 shows a strong wing con-trui'- 
tion. The leading edge is a 1 T-shaped piece 
made by steam -bending a si rip of hiss-in. 
balsa. The nose of the ribs fit within t lie l.\ 
This construction gives such additional 
strength to the wing skeleton that lighter 
spars can be used. As the belter brand of 
airplane tissue have a very t^ugh liber in 
one direction only, it is a coorl iiUm (it 
put two sheets of paper together with tin 
fiber at right angles, in order to obtain 
more strength, The sheets ran he pinned 
together while shaping over the wing 
skeleton, and when sprayed and doped, 
they will seal together as a single sheet, 
and will resist tearing in ah direct iim*. \ 
means of making a very strong joint at 

t m medi- 
ately below it is shown a method of at- 
taching the rubber strands to the h ob- 
it" the rubber is attached ti> the hooks a - 
shown, the motor can be wound up a- 
much as 10 per cent more than urn a I, 
which might be the deciding farter in m 
official contest. 

Figs. 6 and 7 show propeller construc- 
tion. If shaped properly, there L no n a- 
So n why steam-bent propeller* In mid tn>l 
he as efficient as carved one: . Fig. b show s 
<i simple form for shaping a two-blade 
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prop. The form blocks, of course, can he 
shaped fora wide range of pitches. If the 
leading edge is reinforced with tine piano 
wire, many props will be saved from break* 
age. The wire can be put in place nicely 
by a mb raiding the edge ami putting on the 
wire when the ambroid is tacky, Little 
tabs of paper can he ambrnided over the 
edge to make the wire more secure. After 
the prop is doped, the paper will be al- 



most invisible. Note 
particularly that each 
length of piano wire 
extends beyond the 
center line of the prop 
and is hound with 
silk thread. A very 
thin propeller of this 
construction will 
withstand a consider- 
able amount of abuse. 

M ii ! t t-bl ade prop 
c o n st ruction is 
s h n w n in Fig. 7 , 
While the draw in g 
snows the shaping of a tri-blade prop, a 
fi 'lirddadc prop can be made the same 
v .ay. J he blade' can be made of selected 
hard baLa, but for an ultra-speed job. it is 
• tiggev ted that maple or beech he used. 
The :idd, .| right can Tie partly offset by 
tl inner blades. For those who insist upon 
a ban dear veil prop, laminated construc- 
tion i- n commended. Thin strips of beech 
1 *r niaplL . 1 I tv. ecu layers of soft balsa will 
yi- M f-r-'i- ■ -s' considerable strength with- 
out undue v. eight, T'be laminations should 
In* glued u itb casein glue, not with am- 
bnuil. and dmul i be submitted to a mod- 
erate. evenly distributed pressure. Wheel 
coii -r nirl ii.ni id strength and lightness is 
’’In *■'. n in Ficy^ Again, the hollow punches 
L-Miii. ttihp use tor cutting the disks. The 
small, hollow. aluminum rivets can he 
bought by the box or by the dozen at any 
hardware store. 

Two propellers rotated in opposite di- 
rections by the same rubber-band motor, 
drive an unusual model airplane designed 
by tiler Ry trier and tieurge Wilson, of 
Akron, Ohio. The propellers pull against 
each other, and do not produce a tendency 
of the body and wings to rotate, as when 
a single propeller is used, The heart of 
this flouhle-propcller drive is a trio of 
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bevel gears mounted in a duralumin hous- 
ini? the nose of the plane, just hack of 
the propellers. One of the blades k con- 
nected directly to the single rubber-band 
motor bv means of a slender steel shaft. 
The other propeller Stas a hollow shaft, 
through which the first one passes* One 
of the bevel gears is fastened to each shaft* 
The motor is wound by just turning the 
front propeller. Another feature is the 
landing gear* It consists of two struts 
carrying the wheels, tun tin led on hinges 
and connected by a light coil spring tin- 
dertieaih in the fuselage* When the model 
lauds, the wheels spread apart, the spring 
absorbing most of the shock* 

Another I milder has found use for cel- 
luloid tubing to get greater strength and 
rigidity in a model-airplane fuselage. The 
parts are cemented together by using ace- 
tone, which softens the celluloid. When 
softened, the abutting pieces arc held 
against each other with clamps until they 
are again hard and adhere together firmly. 



How to Make Sliding Valves for Salt 
and Sugar Containers 

Wliile some manufacturers pack house- 
hold commodities, such as sugar, salt and 
other dry substances, in containers fitted 
with handy sliding valves for emptying 
the contents, there are many containers 
that are not fitted in this way* For these, 
valves can he made from cardboard in ilk- 
hot tic caps. Merely cut a small hole in one 
corner of the top of the container and 




Sliding Valves for Cltilmg Openings in Sugar anrt Sait 
Container* Made Tram Cardboard Bottle Ca|is, 



slip the cap in from otic edge, first squar- 
ing one side to provide a Hat surface to fit 
against the inner side of the box* 
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Wbcelbirrow Sled Runtitr Removed by Ultfng Wheel 
From between the Blochs That Hold It 



i y ■ 

Sled Runner for the Wheelbarrow . 

* * 

Fitted with a sled runner as shown, a 
wheelbarrow can be used when the ground 
is covered with snow. The runner is made v ’ 



from a strip of sheet metal and two l by ^ 

6- in. hoards, 4 ft* long, which are rounded w 

at one end as shown* Two blocks are l 

nailed between the boards to hold the 
wheel of the harrow* To detach the run- r'l 



ncr from the wheelbarrow, merely lift the 
wheel from between the blocks* — Martin 
G* Winter! on, Ft, Lewis, Wash* 



Hand Drill Aids in Putting Needle 

Points on Instruments —* i 

Pointing a needle or other instrument *■"" 
on a stone is easily done if the work is ^ 
held in the chuck of a hand drill and ro- 
tated against ihe stone. In this way, the 
work can he moved hack and forth over ' 
the surface of the stone and evenly re- 
volved at the same time in such a manner 
as to produce a perfect point in a short > 
time* Put sufficient pressure on the needle 
to bend it slightly while the grinding is be- 
ing done, hut nm enough to break it. Any 
oil stone such as is used at the workbench 
will do for the job. 



CL Wristbands of different colors, in ac- 
cordance with the hour in which they are 
issued, are used by an open-air swimming 
pool at Hornsey, London, to check the 
time patrons have occupied the pooh 
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^T> ESI DES being a 
source of amuse- 
and rerrea- 
l ^^tion, electric-pen 
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etching in wood; 

''"^leather, velvet and other sti Stable materi- 
has money- making possibilities, as 
there is practically no end to the number 
of useful household articles that can be 
decorated in this way and sold at a profit, 
A few of these kerns, which find ready 
sale at gift and novelty shops, arc wall 
plaques, vanity boxes, trays, book ends, 
lie racks, waste-paper boxes, magazine 
racks and shelves for whatnots. Such ar- 
tides arc especially made for this kind of 
decoration with designs lightly printed on 
thetr surfaces* Thus, instead of making 
up these pieces of furniture yourself* it 
will be quite a saving of time to get them 
ready made so that you can concentrate 
vour efforts on the decoration. Besides 



producing artistic 
household articles, 
there arc many oth- 
er practical uses for 
electric py rographic 
pens, such as ad- 
dressing wooden 
boxes and crates, 
printing or writing 
names on wooden 
or composition tool 
It a n dies, tennis 
rackets, golf clubs, 
also leather suit- 
cases, heavy rubber 
goods and the like. 

To get started in 
ibis fascinating work you merely need to 
get one of these pens, which costs from 
one to three dollars. Skill in handling the 
pen is acquired by practice on any close- 
grained softwood. Plug the pen into a 
convenient 110-volt electric outlet, wait 
until the tip becomes red hot and then 
write slowly but firmly, turning the point 
over to the thickness of the stroke desired. 
For making lines, always keep in mind 
that you pull the sharp edge over the sur- 
face like a sled over ice— gliding. Strokes 
should be made at a constant speed and 
pressure as variation here causes lines of 
varying depth and thickness. Practice un- 
til you are aide to make straight lines of 
uniform shade, without any light and 
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dark divisions or breaks* After mastering 
straight lines, begin with large curves and 
keep on until you can make the small 
curves as well, Next comes shading, which 
is done with the flat side of the pen, draw- 
ing it very lightly over the surface of the 
wood. The movement should be faster 
than it is when making lines, as the sur- 
face is lo he scorched rather than burned. 
After uniform shading has been mastered, 
try to vary the intensity from light to dark 
and vice versa. To do this, start the stroke 
rather fast and then keep moving slower 
as you go along, which results in the shad- 
ing getting darker. 

So far only the technique of handling 
the pen has been practiced on waste wood. 
For your first attempt at making a fin- 
ished picture, it may he advisable to start 
on a candy-pail lid, which being circular, 
makes an acceptable wall plaque. Select 
one in which the pieces of wood arc all of 
similar grain, shade and hardness. Then 
clip a relatively simple picture from a 
newspaper or magazine, which you want 
to reproduce, and transfer it to the sur- 
face of the wood with carbon paper. Use 
a large compass to scribe border lines or 
make any other border, according to your 
own taste. The work of burning in the 
picture is next. First go over the main 
outlines, keeping the strokes uniform. 
Then fill in the lighter detail lines and fin- 
ish by shading various parts of the pic- 



Electric pyrographic pens, available 
fit Irnr cost, enable anyone fo decorate 
mood, leather, ve! eel, etc* BassiraoJ 
plaque*, boxes, shelves* magazine 
baskets, pier cabinets, brie-a-brae 
shelves arid many other items, u'ijfi 
stamped designs, are made especially 
for this purpose 
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ture and burning in the background For 
backgrounds a variety of effects can be 
obtained. As a rule it is best to make the 
backgrounds dark, using the flat side of 
the pen and burning rather deeply. 

You can now proceed to decorate ready- 
made articles on which the pictures are 
stamped, and be reasonably certain that 
you will not spoil the work due to lack of 
ability in handling the pen, The beauty of 
these burnt etchings can be further em- 
bellished by coloring and shellacking, or 
waxing. W ater colors may he used to give 
realistic touches to flowers and leaves. Soft 
tints are generally preferable to strong 
colors. A soft camdVhair brush is used 
to apply them. When the color has thor- 
oughly dried, a coat of white shellac is ap- 
plied, and after twelve hours a second 
coat, sanding very lightly just before ap- 
plying the latter. In this way you can 
give the work a beautiful luster. For a 
soft satin finish, it is best to use floor- 
polishing wax instead of shellac. The wax 
comes either in paste or liquid form and 



is applied evenly with a piece of cheese- 
cloth. When the wax is dry, the surface 
is rubbed briskly with another cloth* 

W hen working on basswood veneer, an- 
other pleasing effect can be obtained by 
recessing the background, which is done 
by removing the surface ply. First cut 
carefully along the edges of the back- 
ground with a sharp carving tool having 
a beveled edge, after which a straight- 
edge tool is used to break out liar row- 
pieces running with the grain. If the out- 
lining cuts made first go through the first 
ply the wood will not break past the cut, 
After the top ply has been entirely re- 
moved, scrape the recessed portion smooth 
and then proceed to burn it to a suitable 
background shade* Finish is obtained by 
applying shellac or wax over the entire 
surface, as already described. 



Cleaning Old Furniture 

Old furniture that has become dirty or 
discolored may he greatly improved in ap- 
pearance by cleaning it with a solution 
made by thoroughly shaking together 
equal quantities of vinegar, sweet oil and 
turpentine. The solution is applied by 
rubbing it vigorously on t he work with a 
soft cloth* The polish should be shaken 
before using in assure an even mixture* 



Water Colors Mixed In Bottle Caps 

Bottle caps will he found excellent con- 
tainers in which to mix small amounts of 
water colors. Remove the thin corks in- 
side the caps and dean the metal. An eye 
dropper will be found convenient for add- 
ing just the right amount of water. 




Battle Caps with the Corks Removed Wake Good Con- 
tainers for Mixing Water Colors 
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A Disappearing Periscope for the Snow Fort 




SWIVEL 

STANDARD 



LAG - j 
SCREW 



MIRRORS SFTff 

akCangl c/cb, 



PtYWuODi 



CARRIAGE 

BOLTS 



MIRROR 



slack 

iKSIDE 



f. 



MIRROR 



CLEATS 



This disappearing periscope will improve 
your snow-fight strategy and provide a lot 
of fun in hide-and-seek and other games. 
It is simply built, and mounted on a light 
tripod which supports a swivel standard. 
First get two mirrors, about 3 by 5 in., 
and build the periscope box to fit them. 
Sides of the box arc made up of ^-in* 
wood white the front, back and ends are 
of thinner stuff, such as J^-in, plywood. 
Before assembling the box, install cleats, 
as shown, at exactly 45'' angles. The in- 
side of the box should be painted a dull 
black. Put the mirrors between the cleats 
and complete the box after having insert- 
ed the carriage bolts, beads inside, that 



serve as fukrrutiis tor the 
wood links which allow 
the periscope lo move up or 
down. The lower set of links 
has Fin extension upon which is 
built a >mal 1 box h lied with 
scrap metal until the periscope 
just counterbalances. It is 
m oved up at id d o w u by the 
hand grips, which also serve to 
turn it from one side to another. In the 
swivel standard bore a * A-in. bole about 6 
in, deep for the swivel bolt, which is about 
9 in. long with the head cut off. It should 
turn in the triangular piece in the top of 
the tripod, A uut is screwed on the bot- 
tom end. The periscope box should be 
painted an inconspicuous color in order to 
harmonize with the surroundings, such as 
white for snow, and green when it is to 
he used in foliage. 



f i A little lard or butter rubbed over the 
edge of the mouth or spout of a cream 
pitcher will prevent the cream from adher- 
ing to it and dripping on the tablecloth. 
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Hales Drilled through a Stack o( Paper by First 
.. Clamping It Tightly Together 



Drilling Holes through Paper 

Holes are easily drilled through several 
thicknesses of paper if they are first placed 
between two wood blocks and clamped 
tightly together by means of a C-damp. 
A hole in the top block to guide the drill 
Is, of course, necessary. 



Making Printed Pictures Resemble 
Oil Paintings 

Primed or lithographed pictures can he 
made to resemble oil paintings by the fol- 
lowing process: Take a piece of medium- 
weight canvas slightly larger than the pic- 
ture to he treated, wet it thoroughly and 
then wring it as dry as possible. Place the 
picture face up on a smooth, flat surface, 
preferably wood that lias been covered 
with two or three thicknesses of bed sheet- 
ing or similar cloth. Then spread the damp 
canvas over the picture, smoothing out all 
wrinkles, and press it heavily with a hot 
iron. This will force the weave of the 
cloth into the surface of the picture and 
give it the appearance of canvas. When 
the picture is thoroughly dry, mount it on 
stiff cardboard with thin mucilage and 
roll out all the hubbies and wrinkles with 
a round, unlettered bottle. Allow the pic- 
ture to dry and then give the face a thin 
coating of clear varnish. This will bring 



out both the coloring and the indenta- 
tions made by the canvas. If clone prop- 
erly, it will lake very close inspection to 
distinguish the picture from an oil paint- 
ing, — L. S, Chester, Cleveland, Ohio, 



Etectric Baby-Bottle Warmer Heated 
by Car Battery 

Plugged into a socket mounted Oil the 
instrument hoard of your car, this impro- 
vised electric heater will warm milk tor 
the baby in six to eight minutes. Two 
aluminum cups, the inner one of which is 
of a siae to take the bottle snugly, form 
the main part of the warmer. The outside 
of the inner cup is insulated with a piece 
nf mica or thin sheet of asbestos over 
which 3*4 fh of No. 18 nichrome wire is 
wrapped to form a heating element, spac- 
ing the turns evenly. A second layer of 
asbestos over the wire insulates it from 
the outer cup, Lampcord is then twisted 
on the ends of the coil and the connec- 
tions are insulated by wrapping asbestos 
around them, A hole through the outside 
cup, fitted with a porcelain hushing, takes 
the cord. Loose asbestos makes an excel- 
lent heat jacket between the cups. The 
top Is sealed by packing lead foil over the 
asbestos and running hot solder around 
the groove, being careful that none of It 




Electric Milk Heater for the Auto Is & Great Can- 
veiiiiente When Making Long Trips 



touches the wires. The lampcord lias a 
plug that will fit a double-contact socket 
installed in the instrument hoard.— J. P. 
Kennedy, South Bend, Ind. 
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TAPS und 



CUCCESSFUL threading and tapping 
k with the hand tools is not so much a 



matter of skill as it is of method, First of 
all, hoi 1 1 laps and dies should he regarded 
as cutting tools. Vet the cutting action 
differs with the kind of met ah the lubri- 
cant used and the manner of handling 
the tool. Individually, the cutting edges 
of a die have the same action on the metal 
as a lathe threading tool. With the latter, 
however, the thread is formed by several 
passes of the tool, whereas the hand die 
must form the complete thread in one op- 
eration. Error in hand threading is fre- 
quently due to the difficulty in starting a 
tap or die, and the fact that the cutting 
speed is not uniform. 

When taps and dies are used on Com- 
mon materials such as mild steel, drill rod, 



ca^T iron, brass and bronze, the chips ar 
lifted clear of the stock and break a .:' 
clean. On these materials the tool can be 
lurried down the distance required in one 
direction only T without hacking off to 
char ( lie ehips. On malleable stock it is 
necessary to back the tool a quarter turn 
at least once every revolution in order to 
cut off the chips, which do not break away 
but tend to roll and clog the cutters, caus- 
ing breakage of the tool if it is forced. On 
aluminum and copper it is necessary to 
back a tap or die at least a quarter 
for each half revolution. Aluminum chips 
have a tendency to stick to I lie individual 



cutters and form in a solid, shapeless mass 
ahead of the cutters* If the chips are al- i 



lowed to collect the thread will be ruined, 



due to the softness of the metal 
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TAPPING IN SOFT METAL 
WORK 



Proper lubrication nf 
the work while tapping 
nr threading; is important* 

Lard nil greatly eases the 
die nr tap in mild steel 
and brottxc, Turpentine 
as a lubricam results in a 
clean thread and cut- 
ting strain when thread- 
ing drill rod, while kerosene is effective in 
the same way for cutting malleable iron 
and aluminum. Threads in brass and cast 
iron are always cut or tapped dry. 

Fig, 1 shows three types of taps made 
for use with a hand tap w rench. The first, 
known as the taper tap, Es the most com- 
mon and is intended only for tapping 
through holes in fiat stock. Plug and bot- 
toming taps are not so common in i ho in- 
dividual tool kit hut are easily obtained 
and are essential for running a thread to a 
given depth in drilled holes which do not 
pass entirely through the stock. The bot- 
toming tap is used for running a full 
thread to the bottom of a drilled hole of 



to start the" thread*, which act a* a guide 
ft j r the bottoming tap. Cate is necessary 
when tapping ^topped holes hi any kind of 
material* it is best practice to run the lap 
oulv half wav in, then hack it out and clear 
otil the chips before finishing. If the lap 
ts forced in a stripped hole it E- practically 
certain to be broken. Always use a tap 
wrench which is especially made for the 
purpose. Grasp the wrench in both hands 
aiul apply an equal pres- 
sure to the handles in a 
free, easy motion to avoid 
jerking or sidewise sirens. 
Make sure before drilling 
holes to lie tapped that 
you are Using a drill of 
the correct; si/e. Tap drill 
sues are given hi both 
numbers and fractions of 
an inch and charts which 
give ibis information are 
available at almost any 
hardware store. 

The common types of 
dies and die stocks arc also shown in Fig. 
1. The square boh die is n on-adjustable 
and is used chiefly in rough work where 
close adjustment is unnecessary. The 
square die Es made in a considerable range 
of sizes and standard threads and is held 
in a stock like that shown in the lower 
detail. The round split die is the inure 
commonly used. Tt is adjustable to slight 
variations in pitch diameters by turning a 
setscrew. Fig. 8. and is held in what is 
generally known as a screw plate stock. 
The die sizes in this type run from the 
so-called button die to the larger sizes in- 
cluding those I in, in diameter, the desig- 
nation being given in fractions nf an inch 



limited depth. The taper tap is run in lir^t for the larger sizes and the number of 
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tlm ad- pt r inch in tin smaller m/l-, -utfi 
ns No. 6-32* ltJ-24 and so on. Most threads 
of hand pipe dies used at the present time 
are collapsible, that is the die may he re- 
leased and lifted clear nf thr work when 
the required length nr thread has been cut. 
< luce set, tilts type of die will remain in 
adjustment for any given diameter of 
work within its capacity. It is fitted with 
guide collars which insure an accurate 
thread if the tool is properly used. 

Ends of rods, tubing and small pipe 
should always he slightly beveled with a 
file before starting the die, Fig, 9, Ends of 
rods that are bent or flattened should 
either be cut off or tiled into round before 
threading. The same is true of a rod that 
has been upset by striking the end with a 
hammer. The work should be held in a 
vise in the vertical position if possible, as 
the chips will clear more readily. Any 
tendency of thin tubing to bulge out of 
round under pressure of the die may be 
overcome by plugging the open end with 
a short length of wooden dowel. Starting 
a die accurately on work % in. or more in 
diameter is comparatively easy, but small- 
er sizes are likely to otter some difficulty. 
One simple method that will assure an ac- 
curate thread is detailed in Fig. 3. The 
die is fastened in a hardwood block which 
is clamped to the dr ill press table with the 
die centering under the spindle. The rod 
is then tightened in the chuck, the spin- 
dle is lowered and the chuck is turned 
by hand to start the thread. For essential- 
ly the same reasons it is difficult to start a 
tap in thin soft metal such as aluminum. 
Fig. 2 shows a method of lapping a soft 
sheet by using a guide plate of harder 
metal, A tap hole is drilled through both, 
pieces while the work is clamped in a vise, 
and the tap is started in the guide plate. A 

, » * 



piece nf hardwood may also he used as a 
jig for tapping thin sheet as shown in Fig. 
7, Occasionally it is mcessary to thread a 
length of pipe when no suitable pipe vise 
is at hand. This may be done as in Fig, 4, 
using an ordinary pipe wrench to prevent 
the work from turning. When it is neces- 
sary to tap a hole that is larger than any 
tap size available it is possible to cut the 
thread with an undersize tap. using the 
method shown in Fig. 6, A short piece of 
wire is placed in one flute of the tap body. 
The wire rides on top of the thread and 
forces the tap to one side. Although the 
resulting thread will mu he perfect* it will 
serve In an emergency. Fig, 5 shows a 
simple method of removing a tap that has 
been broken while threading. 

Threads are easily cut in hardwood with 
the tool shown in Fig. IT which is gen- 
erally known as a screw box. 'flic tap dif- 
fers from that ns-al in metal in that it has 
only one cutter and the chips pass through 
a hole into the body of the tool, which is 



WOO 
SCREW BOX 



464 



P O P U I. A It M ECHANICS 




Left. Wood Tap Held in 4 Brace; Right. SsmjwW* for 
Thre&dittg Wooden Rod a and Spindieg 

hollow. When tapping hardwood, clamp 
two small blocks to the pieces, to lie 
threaded, one on each side, and bore the 
tap hole through all three. Plug one open 
end ot the hole with a cork and hi I with a 
half and half solution of turpentine and 
raw linseed oil. Allow to stand for an 
hour after which the hole may he tapped 
easily. E i the part is to be stained the oil 
cannot lie used. In its place a liberal coat- 
ing of beeswax or ordinary soap an the 
inside ot" the hole will ease the tap and 
aid in forming a clean thread. When cut- 
ting threads on cylindrical stock with the 
sere who x T wrap the portion to be thread- 
ed with several thicknesses of cloth and 
soak for an hour or more with the solu- 
tion raw linseed oil and turpentine. Keep 
the tap and screw bon clean and free from 
rust, This also applies to the metal-work- 
ing taps and dies. Wash them frequently 
in gasoline to remove met a! chips and dirt 
and keep them oiled to prevent rusting. 



Winter Mash for Laying Hens 

Recommended by the Nebraska College 
of Agriculture, the following dry-mash 
mixture will give good results in increas- 
ing the egg production of most poultry 
Hocks during the winter: Yellow corn 

meal. 400 !!>., ground oats, 250 lb*, ground 



wheat, 200 lb,* and meat 
meal, 150 lb, Pulverized 
salt, l II)., should he add- 
ed to each 100 lb, of the 
mash. Mix thoroughly 
and keep the mash before 
the hens at all times. 
When skimmed milk is 
available it may be used 
to supplement the grain 
ration* taking the place of 
both the meat meal and 
the water* Three or more 
gallons of skimmed milk 
daily is needed to meet 
the requirements of 100 
hens when ordinary grain 
rations are used* Unless 
this amount nf milk is available and con- 
sumed daily, nr meat meal is added to the 
man h, good winter egg production cannot 
he expected, 

Self-Locking Nut Is Vibration Proof 

If you li a v c a 
machine on which 
it is impossible to 
keep some of the 
nuts from loosen- 
ing because of vi- 
bration, try this 
trick. Turn a taper 
on the bottom of 
the nut and then 
slot it on four sides as shown. Next coun- 
tersink the surface of the machine around 
the threaded end of the bolt to receive the 
tapered end of the nut and drive it up 
tightly. — C* W. Hiiiman, Vilal Park* 111. 



Washer Aids in Removing Thumbtacks 

To facilitate the 
removal of thumb- 
tacks from a draw- 
ing boa rd t put a 
cardboard washer 
under the head of 
each one. This 
makes it easy to 
grip the tack with 
the finger nails. 
The washer also holds the paper more 
firmly and prevents Lite tack head from 
leaving rings on the drawing paper. — John 
E, Scrafin, Chicago, 
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Sturdy Hardwood Saw Table Is Adjustable 




This sturdy, adjustable saw table can be 
built with common hand tools at a small 
cost* 'flic bed frame is built up from yel- 
low pine, the side rails being mortised to 
receive the crosspieces, which arc glued 
a ml screwed in place to obtain the neces- 
sary rigidity. The cross piere under the 
metal tube that serves a table hinge, is 
only 2y 4 in, deep in order to provide suffi- 
cient clearance for the straps that hold the 
tube. Hutches are cut in the side rails 
about I in. deep, as seats for the tube. The 
table proper is made up of 3-in, strips of 
jkJ by 24-iu, maple flooring* two pieces of 
the same stock being used as cleats across 
the ends. An accurate saw slot is made 
by simply cutting away the tongue-and- 
groove port iii ns from adjoining pieces. 
The groove for the cut-off guide is made 
by cutting off the two top lips of adjoin- 
ing grooved edges, the strips being placed 
in reverse position at this point. A piece 
of '} 4 -in. angle iron is provided along the 
edge of the table to provide a bearing edge 
fur the T -lie ad of the ripping fence. The 



straps that hold the table and frame to the 
tube are made from pieces of by f 4 -in, 
flat iron, cut to suitable length and formed 
around the tube while red hot. Those fas- 
tened to the bed are held with j 4 -in. holts, 
the nuts coming flush with (lie underside 
of the rails. The notches for the nuts 
should be wide enough to permit turning 
them with a wrench. When finished, the 
saw table is bolted to a bench directly 
over a suitable saw mounting. One meth- 
od of mounting the saw ts shown in the 
lower left-hand detail* In Lhis case the 
entire assembly is placed inside of the 
saw-table frame, and is bolted to the bench 
top* hi other installations it may be found 
advisable to on tend the saw arbor so that 
the pulley will be outside the frame, as 
shown in the right-hand detail. Careful 
alincment of the saw and the table slot is 
necessary. 

Rivets should he cut off before being in- 
serted into place, so that just enough met- 
al is available for proper riveting. 
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Some Unusual MetaLTurning Suggestions 




Steel Bu&Mng in Lathe Slendyrefii Supper's Long 
Work for Boring Eccentric Holca 



Boring Eccentric Holes in Long Shafts 

When El is necessary to bore a true ec- 
centric hole tn the end of a short shaft, 
the work can he done in a lathe by chuck- 
ing it in an independent chuck, then off- 
setting the jaws until the desired results 
are obtained. For long shafts, a steady- 
rest must be used to support the free end 
of i lie shaft* To offset the work at the 
steady rest, an offsetting collar can easily 
be made. Tn use, it is slipped over the 
work and the steady rest is adjusted so 
that ilic outside of the collar will run true 
with the center of the lathe, after which 
the adjusting screws are locked. 



Work Mounted between Lathe Centers 
without Removing Chuck 

To eliminate removing heavy lathe 
chucks to turn a job between renters, the 

w ftrknifn in one 
factory leave the 
chucks in place 
and grip live cen- 
ters, made from 
1-in. drill rod, in 
them. Tt is but a 
short job to grip 

the rod in the 

chuck, swing the 



compound rest around, and turn a stand- 
ard 60 D center. This idea also proved to 
he an aid in chasing multiple threads on 
work held between centers. To chase a 
double thread, using t he improvised cen- 
ter gripped in a four- jaw chuck, the lathe 
dog is driven first by No. 1 jaw, after 
which the work is removed and is replaced 
so that No* 3 jaw drives the do g. With a 
quadruple thread, all four jaws are suc- 
cessively engaged, starting with No, I jaw. 
A triple thread can be chased in the same 
way by using a common three- jaw chuck* 
The spacing of the chuck jaws will be 
found accurate enough for average work* 
—Arthur F, Parker, Ann Arbor, Mich, 



Device Takes Horizontal Measurements 
on a Lathe 

In turning shoulders on long work in a 
lathe, three scales should be used if there 
is & large variation in the diameters of the 
work. The device shown was used for this 
purpose in a large machine shop. An iron 
rod supported in two brackets parallel to 
the center line of the lathe carries three 
sharp pointed rods such as surface -gauge 
pointers, which are held in steel blocks 




Pointers Mounted an Henrontal Roil Measure Diam- 
eters in Turning Shoulders on Work in a Lathe 



drilled and filled with knurled thumb- 
screws, If desired, any one of the point- 
ers may be moved out of the way without 
disturbing the others. Collars fitted with 
setscrews prevent any lateral movement 
of the legs* To set the pointers, a scale is 
laid on the ways of the lathe* the hori- 
zontal rod is removed from the brackets 
and the legs are set to the proper dimen- 
sions. — Clias. Kugler, Philadelphia, Pa. 





P O P r L A R M E < ‘ H A N ICS 



A67 



Speedy Method of Tapping Blind Holes 

When tapping a number of blind holes, 
and after breaking several taps the idea of 
filling I he hole with lard oil before start- 
ing to cut the threads was tried ami found 
successful. In addition to lubricating the 
tap, the oil, being displaced by the tap en- 
tering the hole, carried along with it must 
of the chips, allowing a free cut practically 
to the bottom nt the hole. Cold lard oil is 
best for this purpose. Although this meth- 
od works well with any size lap, it will he 
found particularly valuable when a num- 
ber of small holes are to be tapped. 



"‘Cellophane" Preserves Leaves and Other 
Botanical Specimens 

To aid his students in gaining the most 
from their botanical studies, otic teacher 
directed the preservation of leaves and 
blossoms in note hooks as shown. With 
library paste, each specimen was attached 
to the page and was covered with Cello- 
phane, which was sealed around the edges 
w i 1 h gummed pa- 
per tape, The tape 
and Cellophane 
exclude air so that 
the specimen will 
be preserved in 
good condition for 
a much longer pe- 
riod of time than 
if it were com- 
pletely exposed. 




Adjusting Tension on Worn Slide Rule 




Slide rules that have become worn and 
have no mechanical provision for taking 
up the wear, can he satisfactorily adjusted 
in the following manner: Remove the 

slide and glue a strip of very thin paper in 
the bottom of the groove, as shown. The 
paper should extend the entire length of 
the rule, otherwise the slide may catch on 

the end of the strip 
when replaced. Use 
the glue sparingly 
and spread it out in 
a very thin coat. Be 
sure the glue is 
thoroughly dry be- 
fore it is replaced 
in the slide. 




Weighted Trap on Drawing Board Keeps 
Ink Bottle from Tipping 



Hinged to the lower edge of a drawing 
hoard, this counterweigh ted tray for pen- 
cils, ink bottle and drawing instruments 
remains level regardless of the angle of 
the hoard The weight is a piece of lead 
or iron drilled ami tapped through the 
center to screw onto a threaded rod. which 
projects from the underside of the tray. 
This permits adjustment of the weight to 
balance the trav, — B. Pasclicii, Concep- 
cion, Chile, S. A* , 



Ammonia Fumes Restore Color 
to Blue Litmus Paper 

Many druggists find it almost impossi- 
ble to keep blue litmus paper on hand, due 
to the fact that acid fumes from some 
preparations kept on their stock shelves 
cause the blue color to change to some 
shade of red. While this condition can- 
not he eliminated, the blue color can be 
restored to the paper by exposing it to 
ammonia fumes, This is best done by 
passing the paper over an uncorked bottle 
of ammonia at the time the sale is made. 
This method does not require wetting the 
paper and its appearance and usefulness 
will not be impaired in the least, — Erl mg 
P. A mat ad, Mandan, N, Dak. 



(7 3 o dose the sides of a used cotter pin, 
hold one of its legs on the edge of a vise 
and tap the head with a hammer. 




RtwOVi^G TACl. 
FROM CELLS 



REMOVING SEPARATORS 
FROM PLATE ASSEMBLY 



By RAYMOND BARKULQG 

f V VXEkS °f32-volt electric-lighting plants 
v * can easily combine two old sets of bai- 
i- rir- u> make one good set, which will give 
quite .satisfactory service, frequently as long 
;t- ili t given by the original set. The same 
method also applies to storage batteries used 
for other purposes. In rebuilding batteries 
by ihU method only the negative or grey 
plates are used* The positive nr red plates, 

■ life It crumble and fall to pieces after a few 
> i .us d it>e, arc discarded and replaced with 
negative plates taken from the extra set of 

■ i IK. Hie negative plates, which are substi- 
tuted for positives, are converted into effec- 
tive positive plates by repeatedly charging 
and discharging the rebuilt battery as ex- 
plained in detail at the end of this article. 

After ilu battery jars have been cleaned 
outside to remove grease and dirt, the 
tups are freed from the jars by digging 
out the tar with a putty knife. The 
group of plates is next carefully lifted 
from the jar by the heavy lead con- 
nectors and is allowed to drain for a 
nv minutes so that the acid may he saved. 

hen working with batteries it is best to 
wear old woolen clothing, which is mu at- 
V eked by battery acid. As the plates tend 
In dry c ut and then become difficult to 
barge, dismantle only two cells at a time 
and immediately assemble their parts into 
new cell; or, when desired, all of the 
l" t ■ 1 1 - may be dismantled at the same time 
if the ii- gat iv e plates are kepi under clean 
ter until they are needed, 
hi i Ibrinsed plate assemblies are next 
laid on a table or hoard and a 
table knife is carefully passed 
between the plates and the 
wood separator? to free them 
so that they may he removed 
without breaking. The sepa- 
rators are usually in such bad 
condition that only a few of 
them may be saved; however, 
they are inexpensive and it is 
advisable to purchase new ones 
from a local battery repair 
shop. If [he old separators are 
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in good shape, the red lead peroxide from 
[he deteriorated positive plates adhering 
to l heir surfaces may be removed by scrap- 
ing with a knife. If the old separators are 
used they must he thoroughly washed and 
left under clean water until they are need- 
ed. Broken or damaged separators must 
not he used t as they will very likely cause 
tile rebuilt battery to break down and be 
of little use. 

After the deteriorated red positive plates 
have been removed and discarded, the 
group of negatives attached to the cross- 
piece and terminal is rinsed in clean wa- 
ter and straightened as shown. Boards of 
exactly the thickness of the space between 
the plates are used ns spacers and extra 
boards are placed on the outside to pre- 
vent damage while pressing them straight 
with a clamp or vise. Should any of the 
plates break away from the support they 
should be lead-burned hack into position* 
This work is best done by an experienced 
lead worker or battery repair man. It is 
not advisable fora person not accustomed 
to working with lead to attempt lead burn- 
ing. The straightened plates are next as- 
sembled together in pairs after which sep- 
arators arc inserted between them. The 
separators should he soaked in water until 
they are pliable before being assembled. 
Before installing the separators, mark one 
set of plates which is to be made into posi- 
tives, (it docs not make any difference 
which set is chosen) and so place the sep- 
arators that the ribbed side is in all cases 
next to a positive plate, When a separator 
has been installed between each plate the 
entire group is hound together with a 
heavy rubber band cut from an automo- 
bile inner tube. If another method of 
binding was used in the original batteries 
IL may be better to follow that plan. This 
figure also shows the completed cell unit* 
with the cell cover replaced, being finally 
inspected before lowering it into a well- 
cleaned empty jar. Before lowering tile 
cell into the jar, the terminal connected to 
the plates which are to be made into posi- 
tives should he clearly marked with a plus 
sign prevent a mistake when connect- 
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ing the cell* for charging. The cells should 
he filled level with the tops of the plates 
with distilled water only, and about a half 
teacup of the old acid which has been al- 
lowed to settle added. The first several 
charges are made with this dilute acid be- 
cause the oh! plates contain enough acid 
in chemical combination with the lead as 
lead sulphate to increase its strength. 

The completed cells are now ready to he 
connected together and hooked up to the 
lighting plant as they were originally* 
Heavy lead strips are used for making the 
connections, being careful to connect the 
marked positive of the first cell to the 
negative of Ihe following cell, etc. The re- 
maining positive and negative should be 
connected to the lighting plant as they 
were originally, that is, the terminal 
marked positive should be connected to 
the postive terminal of the generator and 
the negative to the negative generator 



terminal. If these leads were marked when 
the batteries were removed there will be 
no difficulty* I si making all connections 
the lead should be scraped bright and 
clean and tightly clamped or bolted iti 
place. If care is not used in making tight 
connections, heat will develop at the fault 
and cause trouble* The generator is next 
started and regulated so that t3te voltage 
is about normal for a heavy charge* The 
plant ammeter will show a much lower 
current at first than is usual: however, 
this is caused by the fact that dilute acid 
is being used. As the charge progresses 
the acid will become stronger and the cur- 
rent, as indicated by the plant ammeter, 
will increase. After an all-dav charge the 
generator may be stopped and the bat- 
teries partly discharged by turning on the 
lights at night* The lights will probably 
not burn long before they dim* When 
lamp filaments start to look red instead of 
white the lights should be turned off to 
avoid completely discharging the batteries, 
and another charge should he made the 
following day* This procedure should he 
repeated ten or fifteen times to build up 
the batteries to full capacity. After sev- 
eral cycles of charge and discharge the 
batteries may store enough current to fur- 
nish light for two or three nights, but they 
should never be allowed to become com- 
pletely discharged. The result of these re- 
peated charges and discharges is the for- 
mation of positive plates. The sponge lead 
gradually changes lo red peroxide of lead* 
When the batteries have developed their 
full capacity, as indicated by tree gassing 
of the cells at the end of two or three suc- 
cessive charges, and a long period of serv- 
ice before recharging is necessary, usually 
after about twelve charges, the batteries 
should be charged until the hydrometer 
readings, taken every fifteen minutes at 
about the end of the final charge, show no 
increase in reading in any cell, the gen- 
erator may be stopped and the electrolyte 
dumped out of all of the cells. Fresh acid 
having a specific gravity reading with a 
battery-testing hydrometer of 1.25 should 
he made up, allowed to cool thoroughly 
and poured into the cells until the plates 
arc completely covered* This standard 
battery acid is made by slowly adding pure 
concentrated sulphuric acid cautiously to 
the old well-settled electrolyte, if it is 
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clean and free from contamination. New 
acid can he made tip by slowly and cau- 
tiously pouring 1 lb. of (CJ’.I concentrat- 
ed sulphuric acid of specific gravity of 1.84 
into 2 pts, of distilled water. Do not pour 
the water into the acid. The strength of 
the diluted acid should be tested with a hy- 
dro meter after it has cooled and before it 
is poured into the cells. More acid is add- 
ed to increase the specific gravity reading. 
The acid must be mixed in a glass or 
stoneware vessel and care should be taken 
to prevent its being spattered over cloth- 
ing or on the skin, and particularly into 
the eyes. If acid of other strength is used 



to make the electrolyte it should be care- 
fully mixed, as explained above, and test- 
ed with a hydrometer until it is of the 
proper strength. 

The batteries may now be put into reg- 
ular service and looked after just like or- 
dinary' batteries. They should never be 
allowed to become totally discharged nor 
should they he left with a low charge for 
long periods of time. Distilled water 
should be added to the cells in sufficient 
quantity to cover the plates whenever it 
is low, due to evaporation. Unless a cell 
develops a leak, acid should never be add- 
ed after the cells have been completed. 



Wire Solder Makes Permanent Numbers 
for Stockroom Bins 

In many factory and warehouse stock- 
rooms where bins are provided with paint- 
ed numbers to indicate t licit contents, the 
figures soon become soiled and illegible. 
To prevent this, one factory owner has 
the bins marked with numbers made from 




Letters attd Figures Farmed from Wire Solder Identify 
Bins in Factory Stockroom 



wire solder. The lengths of solder are eas- 
ily bent to produce any desired letter or 
figure, and may be attached to the bins by 
means of small brads. 



Fixing Bath for Blueprints 

A concentrated solution of peroxide (if 
hydrogen mixed with water makes a good 
bath in which to fix blueprints. The prop- 
er mixture is peroxide of hydrogen, 1 or 
2 02 .. liquid measure, to a 4 by 5-ft. wash- 
ing tank carrying a water level of about 
4 in. The solution need not be drained off 
each day as it will be perfectly good as a 
fixing bath for two or three days. Its 
strength does not diminish but it must be 
drained oft, due to sludge from the paper 
coating. Blueprints that have been fixed 
in this bath have a deep blue background 
and I he lines are perfectly white, Also, it 
is unnecessary for the operator to use 
gloves. — L. H. Georger, Buffalo, N. Y, 
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Folding Step Hinged to Truck Tatl^uard Makes the Load More 
Accessible to Worker 



Hinged Step Aids in Loading Truck 

Hinged inside the tailboard, this fold- 
ing step greatly aids in loading or unload- 
ing boxes and barrels from a truck. The 
step is made up of two layers of 1-in, stock 
as shown. Three large hinges* bent to the 
shape shown to slip over Llie edge of the 
step, are used to attach it. Short lengths 
of stout chain attached In the tailboard 
support the outer edge of l3te step while 
a book at each end bolds it flat against the 
tailboard when not in use. A flat iron 
brace screwed to the underside of tile 
truck body rests against the tailboard 
when it is folded down and prevents the 
assembly from swinging hack when the 
weight is puL on the step. 



Nut Welded on Screwdriver Shank 
for Use with Wrench 

Screws in auto-door binges and other 
parts of a car arc often so difficult to re- 
move that a drill 
or punch is neces- 
sary t * i start them. 
By welding a nut 
on the shaft of the 
s c t c w driver, as 
shown, a w reuch 
may be used to 
turn the ton] ef- 
f ce t i vel v* — it. E* 
H end rick son, At- 
gyle, Wis* 



Inner Tubes Used as Mountings 
for Power and Hand Tools 

Discarded inner lubes have been 
found valuable in different forms 
tool mountings. One such case 
is where a standard boning tool 
of the floating type is used in con- 
nect ion with an electric drill for 
honing automobile cylinders* The 
drill is suspended above tile mo- 
tor 3 dock by means of an inner 
lube and the necessary up-and- 
down mot inn of the tool is easily 
given. A 3 1 1 h e o p e ra lor n ee d do is 
to pull downward and the tithe 
automatically withdraws t !i e hone 
from the work. Another interest- 
ing application of the tube is in 
felling trees with a crosscut saw, 
which usually requires the serv- 
ices of two men* A stake is driven 
into the ground on one side of tlie tree 
and a piece of inner tube is fastened to 
tile stake and to one end of the saw* With 
tliis arrangement* the operator pulls the 
saw toward him, and tire tube returns it 
in the opposite direction. 



Socket Wrench Has Flexible Shank 

For light work 
in places that are 
bard to reach, this 
wrench has a flex- 
ible shank and can 
he made from a 
s in all s o c k e t 
wrench of the type 
commonly used in 
radio work* The 
socket end of the 
wrench is cul off 
anti is soldered in 
the end of a heavy coil spring, llie other 
end of which is soldered to the handle. 



Preventing Took from Rusting 

When tools are stored for some time or 
arc exposed to dampness, rust can he pre- 
vented by rubbing the bright surfaces with 
a good grade of furniture wax. Two coals 
of the wax are best. The first coat should 
be thoroughly dry before applying the 
second one. The wax is easily removed 
with a rag soaked in turpentine. 
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Serviceable Shortcuts to Aid the Electrician 




■I 9 in' !' 



Above. Pape Red Holder, Fined with Whet la ind Back- 
lash Brake, Keepti Wire from Kmki-ng and Tangling When 
Pulled through Conduit from Remote Pciint; Upper Right, 
Winch cm Short Ladder Simplifies Job of Cab !c Pulling ; 
Below, Leather Tool Holder Riveted to Belt PrtvtrH 
Wear or Pctkell i Center and Right, Smalt Reel Jln-PUt' 
3 or Ladder Use When Dispensing Lampcord 



Steel ''Fiiihirc' 1 Tape Can Be Cnn- 
vcmoilv Held 3n PiTe Bent 1 a Fmro 
of Half Circle: ihe Tape Fed Gwi 
as Needed by Ralntinp the Coil 






-<r'j 
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Rosebud Knot Pre^ 
vents End &f Rope 
from Unraveling' 
and Will Pass 
through Pulleys 
Easily 



Rosebud Knot Keeps Rope End 
from Unraveling 

Here is an easily made rosebud knot or 
crown for finishing a mpe so that it will 
not unravel at ihc end. Ti made as shown 
and pullet! up tightly and then rolled on 
the floor under ihe foot and again pulled 
up tightly, the knot w ill be scarcely larger 
than the original size of the rope. By 
carefully noting the position of the rope 
strand ends. A, B h and C, in the four de- 
tails shown in l he illustration, you can 
easily tie the knot.- — L W. Dickerson, 
Charles City, la. 



Sliding Partition in Small Scoop 
Measures Feed 

Dealers who sell small quantities of 



sugar, nuts, dry feeds, 
sliding partition insidi; 




etc., will find that a 
a small scoop will, 
with it !il tie prac- 
tice, enable them 
to measure out 
exact quantities 
without making 
two or three trips 
to the scales. In 
fact, this idea en- 
abled one dealer 
to he so accurate 
that the use of 
scales was unnec- 
essary. The par- 



lition is a thin wood disk fastened to a 
short section of small pipe, which slides in 
a hole drilled lengthwise in the scoop han- 
dle, A scale on one edge of the scoop per- 
mits the disk to be quickly set for the 
quantity to be sold, the adjustment being 
held by a pin, inserted through a small 
hole in both handle and pipe. It is neces- 
sary to have several holes in the pipe cor- 
responding to the divisions of the scale. 



Preventing Paper from Sticking 
to Electrotypes 

When printing from electrotypes that 
carry a great deal of ink, add a few drops 
of boiled oil to the ink and mix it well to 
prevent the paper from sticking to the 
form after the impression is made. The 
oil also eliminates some offsetting when 
the printed matter is placed in a pile be- 
fore the press operator. The addition of 
the oil to the ink is especially helpful when 
running label work on plain or gummed 
paper, — H* C* Graves, W atertown. N, V. 



Small Air-Cooled Motor Converted 
to Water-Cooled Job 

H y brazing a 
copper jacket over 
the cooling fins of 
a small two-cycle 
air-cooled motor* 
you can convert 
it into a water- 
cooled job. First 
drill several holes 
through all of the 
fins except the lop 
and bottom ones 
to permit circula- 
tion of water. The 
fins may be notched instead of drilled. 
Then braze 34-in* locknuts over holes cut 
through the jacket near the top and bot- 
tom edge for the inlet and outlet pipes. 
These nuts have standard pipe threads and 
couplings can be easily attached* Next, 
braze the jacket to the upper and lower 
fins and also the seam where the edges of 
the jacket meet* 



ft Putty to he used for glazing should con- 
tain ID per cent of white lead to w ithstand 
the weather. 





■3*8 b 

Ml 






PSSBCSTC 



' tNTAfet 
rfliCfOO WSL 
V TAPf > 



B JIM WARD 



■ * 






IT" KEI'j X< i comtortabh warm 
instill 1 a car on the coldest 
day i- no problem whh the mod- 
cm hot- water 3i eater, provided 
the car body is well insulated 
against cold draft- ami tin.* beater is oper- 
ating at po.lk efficiency. I'mi methods of 
connecting a heater arc -linwn in Fig, 1, 
It is fastened to the dash and the lower 
pipe is connected with a ho>e i" either the 
tipper radiator ho-e or in the temperature- 
gauge connection, as show n by the dotted 
line--, with a special adapter. Snmc tii elii it- 
tnctiTrrrs recoin mein] thal lire hn-e he con- 
nected into the c\ Under bead direct Iv over 
the valves, where the water i- a) the high- 
est ivinpcnUure and under the greatest 
pressure. The Upper healer pipe U con- 
nected to the lower radiator ho-e. Re- 
gardless of the method nscit, n thermostat 
should be installed in the water system be- 
tween the radiator and the inlet hose to 
stop water circulation until its tempera- 
ture is at least 145" F. In this case, the 
thermostat is installed in the tipper radi- 
ator hose, all hough some are available that 
replace the upper hose-connection casting 
in the cylinder head* 

The temperature at which the thermo- 
stat opens is an important factor in the 
operation of a hot -water heater. The kind 
of anti -freeze dilution used in the radiator 



Ifn verms this to ;j certain 
extent. If alcohol is 

used, the temperature 
should not exceed 1/6' F, It the solution 
has a higher boiling point than alcohol, a 
thermostat opening at a temperature as 
high as I HO to F. may be used. Tem- 
peratures above this are not advisable as 
the motor then runs too hot. Most late 
model cars come equipped with I henna- 
stats that open at about 140° F,, which is 
hardly high enough for efficient heater op- 
eration. In this case, it is best to install 
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another one. A tost to determine at what 
temperature a thermostat opens is shown 
in Fig. 5, It is placed in a pan of water 
set on a stove and the water is heated 
until l lie thermostat opens, at which time 
the temperature of the water is checked 
with a thermometer* If the thermostat 
opens at too low a temperature p adjust it 
by bending the thermal metal slightly* 

When a heater is not giving maximum 
results, it may be air clogged* Most heat- 
ers have a capscrew, pet cock or valve in 
the top lor releasing trapped air* If this 
is not the case, it will lie necessary to re- 
move the outlet hose at the heater to free 
the air, Fig, 4* holding a bucket under- 
neath to catch the anti-freeze solution. 

Next make sure there are no kinks or 
sharp bends in the hose to stop or impede 
circulation. It is a good idea to examine 
the inside of the hose as some anti-freeze 
solutions have a tendency to rot the ru li- 
ber, which may then loosen or swell and 
Stop the passage. 

The heater core, like the car radiator, 
may become partly clogged with sediment 
or scale, which should be loosened with a 
good commercial compound and then 
Hushed out. This is best done by discon- 
necting at the car motor both the intake 




ami the outlet hose of the heater* and run- 
ning water under pressure of 10 or 12 lb. 
through them* First drain the water sys- 
tem of the car. Then insert Lite end of a 
garden hose into the end of the outlet 
hose and run several gallons of water 
through the heater, letting it come nut at 
the intake hose. This is, of course, oppo- 
site to the circulation of the water when 
the heater is hi use, hut is advisable, other- 
wise some of the larger particles of sedi- 
ment may be driven tightly into the pas- 
sages of the heater* When connecting t tic 
hose again* make sure that It does not 
touch the exhaust manifold as this may 
burn a hole and let the ami -freeze solu- 
tion leak out. 

It has been found that the efficiency of 
some of the early types of hot- water heat- 
ers is greatly improved by fastening tine 
wire mesh over the front. This retards the 
passage of air sufficiently to assure it be- 
ing thoroughly warmed. Wrapping the 
intake hose with asbestos wick mg and 
binding it in place with friction tape* Fig, 
2, will aid in checking the loss of some 
heat through the hose. If vour heater mo- 
tor is controlled by a switch, it is a good 
idea to substitute an ordinary 6-ohm ra- 
dio rheostat for it, which will enable you 
to control the fan speed to suit. To assure 
maximum fan speed, see that the electrical 
connections to the heater motor arc tight 
and free of corrosion. Also, oil the motor 
bearings and clean the brushes and com- 
mutator with very fine sandpaper. Never 
use emery cloth for this purpose as some 
of the emery may get into the bearings* 

Good insulation of the doors, w inflows 
and floor boards to keep out cold air is 
necessary* otherwise, no matter how effi- 
cient the beater may be, the car cannot 
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be kept warm inside. Felt or sponge-rub- 
ber weather stripping* available in various 
thicknesses* is good for sealing cracks 
around the doors, Fig. 3. Apply some shel- 
lac to the surfaces to be covered and when 
lackv* press on the weather stripping. If 
air comes in around the pedals, gearshift 
and steering column* fit rubberized cloth 
or pieces of inner tube around them. In- 
sulating mats can be purchased to put 
underneath the door mat and over the 
dash, or you can cut them out of felt. 



Timer Governor That Sticks Causes 
Motor Failure 

In one case, the occasional failure nf a 
car motor to develop full power on hills 
was traced to sticking weights in the gov- 
ernor controlling the automatic spark ad- 
vance. This was remedied by removing 
the upper part of the tinier* thus exposing 
the advancing mechanism, and cleaning the 
weights and other moving parts with gas- 
oline, after which they were lubricated 
with a good grade of light cylinder oil. 



Deflating Inner Tubes with Short 
Piece of Wire 

Bent to the shape shown, a short piece 
of heavy wire can be used to deflate an 
inner tube before patching it. A hook is 

bent on one end 
of the wire to de- 
press the valve, 
w bile the o t li e r 
end is bent around 
so that it can be 
clipped o ii the 
valve stem. In this 
way, the tube can 
he deflated while 
preparations arc 
being made to do the patching and thus 
save timer — John Skakamly. Isabella, Pa. 



Simple Device Holds Garage Doors 
Open or Closed 

Here is a neat little device that will hold 
your garage doors either open or closed, 
and, unlike the usual methods employed 
for this purpose, you do not have to stoop 
to operate it, A wood disk, with a metal 
disk screwed to the top side, is fitted into 




With Thiti Device Garage Door? Arc Locked in Either 
Open or Cloved Position? 



slots ntt near the lop of both the door 
and casing. It is fastened rigidly to the 
door by means of long woodscrews 
through the top and an angle bracket at 
the underside. The disk* of course, turns 
freely in the casing, A piece of spring 
steel, which has a short pin welded at one 
end, is bolted to a block nailed to the ga- 
rage studs. When the doors are in cither 
open or closed positions, the pin drops 
into holes which are drilled through tile 
metal disk, A rope tied to an eyebolt in 
the spring steel and run over a swivel pul- 
ley fastened to a rafter, releases the pin, 



Holder Keeps Motor Hood Out 
of the Way 

For holding both sides of a hood up out 
of she way while working on the motor, a 
length of heavy 
wire bent to the 
shape shown will 
be found handy. 

The ends of the 
wire arc covered 
with rubber tub- 
ing to prevent 
marring the finish. 

When not in use, 
the wire can he -to red under a seat of the 
car nr in the toolbox. 




Hi*. '■ WfRT ' :P.»Kr 





478 



POPULAR MECHANICS 





been removed, use fine emery 
cloth in the same way to smooth 
and polish the job* The work can 
be done quicker and better if the 
block is set on horses so that the 
connecting rod can be moved 
back and forth while the crank- 
shaft is turned. After the job has 
been finished, flush the crankcase 
and block with gasoline to be sure 
that all emery particles are re- 
moved, While this method Is sat- 
isfactory for old motors, it is not 
recommended for new cars,— Ray 
K, McEfee, ClemScott* Gkla* 



When Locked Up. Thfa To; ! 

Cabinet L^avciii |he Bcn.bTo^i 
Available for Other Wotk 



Sheet-Metal Tool Cabinet for Mechanics 

Reinforced at the edges with angle iron, 
this cabinet is used by a mechanic to keep 
Ids tools locked up when not in use and 
is so arranged that, when locked* it does 
not interfere with the use of the bench* 
The cabinet is bolted to the rear of the 
bench top and is braced with two pieces 
of angle iron* The hinged front drops 
down on the bench top when the cabinet 
is opened. Loops of strap iron soldered 
to the inside of the top and back hold the 
tools. The lock was taken from a discard- 
ed lire carrier, — W. Edward White, Ply- 
mouth, N. H. 



Locating Loose Connecting-Rod 
Bearings 

Loose connecting-rod bearings 
on cars having pressure oil sys- 
tems are sometimes difficult to lo- 
cate ns they knock at speeds 
around 35 m.p.h.* but are quiet when the 
motor idles* This is because the oil pres- 
sure is great enough to cushion the knock 
at slow speed. By reducing the oil pres- 
sure at idling speed and checking all the 
cylinders you can easily locate the rod 
that is loose. 



Removable Work Shelf in the Garage 

In the home garage where space does 
not permit installing a permanent work- 
bench, a handy removable shelf on which 



Flattened Bearing Surface of Crankshaft 
Trued Up with Emery Cloth 

If you have an old car that has a flat- 
tened crankshaft and do not care to spend 
money for a new nnc, try this trick for 
truing up the bearing surface. Drop the 
oil pan, remove the connecting-rod bear- 
ing from the crank that has the flattened 
surface and put strips of medium emery 
cloth in each half of the hearing* The 
strips should be the same width as the 
bearing surface. Put the bearing back on 
the shaft* tighten it slightly and then turn 
the motor with the hand crank. Ii will he 
necessary to change the emery cloth fre- 
quently. After the flattened surface has 



Removable? Shelf 
/or LLtfht W<irk in 
Home Garaee 
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to do light work can he had by using part 
of an old bedstead* Sections of the legs, 
fitted with lugs that support the rails, are 
sawed out and are fastened with lag screws 
to two studs in the garage wall. The shelf 
Is made by boiling boards to two short 
sections cut from the ends of the rails, 
which fit in the lugs. 



Checking Camshaft Bearings for Wear 

On motors in which the camshaft is not 
accessible by removing the valve-cover 
plates, a reasonably accurate check can he 
made to determine if the camshaft hear- 
ings are worn, without dismantling the 
motor. This operation is best done by de- 
termining the approximate location of the 
knock and then loading the camshaft while 
the motor is running by forcing a screw- 
driver blade or similar tool between the 
end of the exhaust- valve stem nearest the 
suspected bearing and its push rod. Care 
should be taken to see that the valve 
spring does not compress completely, 
which would damage other parts of the 
motor. The additional load on the cam- 
shaft will cause the knock to disappear 
entirely of to he much less audible if it is 
due to worn bearings at this point, — A* H* 
Vance, Chicago. 



Easy Method of Repairing Skid Chains 

The usual hard 
job of removing 
worn cross links 
from skid chains 
and replacing 
L h e in w i t h 11 e w 
ones w i t h o u t a 
special tool, is eas- 
ily done if a vise 
and claw hammer 
are at hand. Place 
the cross links in 
the vise with the 
end link project- 
ing, and then, with the claws of the ham- 
mer, open the loop as shown. To close the 
loops of the new chain, place It in the vise 
in a similar manner and close them partly 
by striking lightly with the hammer. Then 
remove the chain, lay It on top of the 
vise and finish closing the loops with the 
hammer, — H* C* Wilcox, Leonia, N. J. 






Tool for Cleaning Headlight Contacts 





SAND- 

PAPER 

DISK 



PLN 

holder 



Keeping Comacta of Headlights Free from Corrosion 
JHdps in Preventing Dim Lights 



Carried in your kit, a cut-off penholder, 
with a small sandpaper disk glued to the 
large end, is handy for removing corro- 
sion from the lamp contacts in your head- 
lights. To use the tool, remove the lamp, 
Insert the abrasive end oi the tool into the 
socket and then turn it against the con- 
tacts* If the corrosion is not removed at 
regular intervals, a resistance is set tip 
against the passage of current and causes 
the lights to dim* 



Cover behind Car-Hood Ventilators 
Helps Keep Motor Warm 




By covering the ventilators in a car 
hood, much of the heat from the motor 
will he retained, which helps to assure ef- 
ficient motor operation In winter. Take a 
piece of fairly light cardboard and cut it to 
hi over the ventilators inside the hood, leav- 
ing a projection 
on one end. To 
the other end of 
the cardboard, riv- 
et or staple a piece 
having a similar 
projection as 
s h o w n in t h e 
drawing* The pro- 
jections slip into 
the end ven t i la- 
tors and hold the 
cover tightly in 
place. — George A. 

Boswin, Chicago. 



C Paint containing compounds of lead 
should not he used on stables or outbuild- 
ings where fumes of decaying organic 
matter arise, as these gases are likely to 
darken the color of lead paints* 



m 
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Applying Pressure to Hand Dribs 

Here are two methods by which pres- 
sure can easily be applied to hand drills. 
In the left-hand detail, a breast drill is 
held in a vise by the handle and pressure 
is applied by placing the work on a board 
and raising it up against the drill hit* 
When using a ratchet drill, ail adjustable 
support for holding the centering end of 
the ratchet can be rigged up as shown in 
the right- baud detail. The support is as- 
sembled from pieces of steel, which arc 
bent at right angles, anti are held by 
means of C-cIamps. — George A. Liters, 
Washington, D. C, 



In Our Next Issue 

MASTERPIECES OF AMERICAN FURNITURE 

Useful and ornamental, BENJAMIN FRANKLIN'S CHAIR, with its writ- 
ing leaf, ranks among the outstanding pieces of furniture of special interest 
by virture of their historic background. Third of a series, this article will give 
all construction details, enabling the home craftsman to make an accurate 
copy of the original. 

PHOTOS ON CHINA, METAL AND WOOD 

Process enabling amateur photographers to become proficient in applying 
photos on novelties — a spare-time hobby with money-making possibilities. 

SCALE MODEL OF FAST AIR LINER 

Small copy of a high-speed transport plane. Tile model is made of wood and 
is mounted on an attractive base for effective display on your mantel. 

THE MENACE OF DANCING WHEELS 

What every motorist should know about Ids car. Faults of wheel action and 
a linemen t explained so you can make simple check-ups tn forestall trouble. 

HOMEMADE PAINT -SPRAY GUN 

Light spray gun, having a fruit-jar paint reservoir and a convenient air valve 
in the handle, distributes spraying paint and lacquer in a hue, even spray, 

TUNING UP THE BANDSAW 

Another workshop story giving bandsaw owners a number of practical sug- 
gestions on how to keep the bandsaw in proper shape for best results. 

RACING GREYHOUNDS 

Sportive game for party entertainment in which miniature dogs are sent 
scooting up an inclined race track— of interest to both young and old. 



G4TCHIT DflLU — ' 




Two Simple Methods af Applying Pressure to Hand 
II fills to Forte Them through Iron 
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NEED 

OIL 



EVERT FEW HUNDRED MILES 




Is your car always begging for oil? Do you need a quart or 
two nearly every time you stop for gas? Then read this un- 
solicited letter from Milton Sammel of Bedford > Pa.* 



4 *I drove my iqiH Batch $2,600 mites . . . never had the pan 
removed. . * ground valves only twice. Today, the motor does not 
require any more oil than ’when neu\ thanks to Quaker State . " 
The trouble with ordinary oil is that there’s one quart, more 
or less, of thin, non -lubricating material in every gallon. ! his 
Wight-end'* oil breaks down in high compression motors, it 
burns up, blows away, vanishes* No wonder you keep adding oil 1 
If you want oil in which every drop lubricates . * * oil that 
lasts and lasts . . .ask for Quaker State. u Light-end* > material 
is removed at the refinery. You get an “extra quart of lubrica- 
tion in every gallon: ' 

Look for the Quaker State sign. Most places will service 
your car from i-quart and 5-quart rehnery-sealed cans. Or t 
get Quaker Slate in the patented, double-sealed drum. 

Quaker State Oil Refining Company, Oil Cite, Pennsylvania. 



QUAKER STATE 

MOTOR OILS and Superfine Greases 

9C pltat~cf^tce of 
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UNRULY 

HAIR 

Now 
Combed 



Costs but a few 
cents to use— - 
a bottle lasts 
for months 

I S YOUR HAIR 
difficult to keep in 
place? Docs it lack 
natural gloss and 
lustre? 

It is very easy to 
give your hair that 
rich, glossy and orderly appearance so 
tial to well-groomed hoys, just rub a little 
(ilostora through your hair once or twice a 
week— or after shampooing, and your hair will 
then stay, each day, just as you comb it. 

Glostora softens the hair and makes it 
pliable. Then, even stubborn hair will slay in 
place of its own accord. 

It gives your hair that natural, rich, well- 
groomed effect, instead of leaving it still and 
artificial looking as waxy pastes and creams do, 
Glostora also keeps the scalp soft, and the 
hair healthy by restoring the natural oils from 
which the hair derives its health, life, gloss 
and lustre* 

Try it! — See how easy it is to keep your 
hair combed — any style 
, you I ike “whether 

parted on the side, in 
— — the center, or brushed 

straight back. 

A bottle of Glostora 
can be bought for a 
trifle at any drug store 
and will last for months. 
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Qlostora. 

FOR THE HAIR 



PRACTICAL SUGGESTIONS FOR 
SET OWNERS 

Cnntmufit from 425? 

eliminate these noises caused by vibration. 
If the tone of your set is high pitched, or 
tinny, a small fixed condenser connected 
from the plate terminal of the output- 
tube socket to ground, as shown in Fig, 1, 
will give a more pleasing tone quality, 
especially in midget receivers. The con- 
denser should he rated for 400 working 
volts or more. If this method seems too 
difficult, a simpler solution is shown in 
Fig. 1A. No soldered connections are nec- 
essary to install this standard portable 
lone-control unit, which may be used with 
any set employing either one or two out- 
put tubes. The adapters are merely slipped 
over the tube prongs before they are in- 
serted in their sockets. Your output tubes 
are likely to be either 171 -A or 245 types. 

If you have difficulty in controlling the 
volume of strong local stations, a 10,000- 
(ihrn potentiometer may be connected as 
Indicated in Fig. 3, This volume-control 
unit may be mounted on tbe front panel 
of at any convenient location on the re- 
ceiver. Local interference, front electrical- 
ly operated apparatus in the neighbor- 
hood, ts often brought into a.c. receivers 
through tile power line. This type of man- 
made static is the enemy of good recep- 
tion for receivers both old and new. A 
good homemade line filter is shown in 
Figs. 4 and 4 A* It is built into a common 
steel electrical cut-out box, 4 by 6 by 8 in., 
and l lie txvo choke coils are hand wound 
on either filler, or heavy cardboard tubing. 
The coils are mounted at right angles and 
all details arc given in tbe sketch. This 
line filter Is merely" connected in scries 
with the wall-socket outlet and the power 
cord to the receiver, 

A good outside antenna may consist of 
a single No. 14 enameled-coppor wire, 75 
t cj 100 ft. long, as high as possible and at 
right angles to any power line. The lead- 
in to the set should be a continuation of 
this same wire so as to avoid soldered con- 
nections, A strong ground clamp on a 
cold-water pipe, or a rod in damp soil out- 
side the building, will insure a good re- 
ceiving ground* Grounds to steam or hot- 
water pipes are fair only; never ground to 
a gas pipe* In dry sandy localities, where 
a damp ground h not available, some set 

(Cutiflttucd to pogv UflA) 
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Snapshots at Night ! 




...with Eastman’s remarkable new "S5"filni 



F IRST came snapshots in direct 
sunlight. Then snapshots on dull 
days and in the shade- Now snapshots 
. * > indoors * - . at NIGHT! 



"SS” Film has three times 
tlie speed oft ?rdi nary him 
under artificial light. 
Hold the camera in 



I leH'llMC: (tin M.L/it.fc I'hwto* 

llimif 111 Ihiili 1 A tmi i'tlul flflunl i 
In lanifi H j 'l ptiin »li 1 teiihFrtn*pf 

II htmh'hrn L-ltjir .a" .11 1] at- 4.1 

l-li . if a rffli-v’t fliiht ism ihmbw 1 1> ■ i ■ 
KX PtXM K1 I / J.1 vi'ian*) m f> 1 
HI. M, h-nlii. -SS,’ 



Your children at bedtime . . . the 
intimate fireside scenes * . . the gay 
parties . . , now you can get the pic- 
tures you’ve always wanted to make. 

Just use a camera with an f.6.j (or 
1 aster) lens, two or three Mazda 



your hands, just as you would in mak- 
ing any outdoor picture. One touch 
of the button — click — and you Ve 
made a snapshot. Indoors ... at 
NIGHT! Pictures you’ve wanted and 
never could take before. 



l r REE FOLDER. Iml&nrpic- 
ttureiafC fiassr with "SS" Film 
— the only trick Is arranging 
your lights. A :■ If your dealer 
{or writ v tts d in ft 5 for t h r Hrw 
Tree fo].,!cr, 'Snip^hnti at 
TVinht,” It trill all about it. 
Linimin KoJak Company. 
Rixticiifr, Ntw Yo rk. 




Photollood bulbs that screw into any 
socket, and Kodak Super Sensitive 
Panchromatic Film. This new Kodak 



KODAK - W— the 
lighMifiB'rntT film, with 
urrm 1> Recline flj ht* 
an IllihiIcji yuljow Ihjk. 

PHOTO FLOODS ( 3 j 
£Gfl r m ira dv| E i v e in ten ic- 
ly bright light for z Isom ■■ 
41" mure, good for lots of 
pictures. 

KODAFLECIOR-Iik 
mpeniive. evident . . . 
make* 2 Photofloud 
bulbs do (he work of g, 
CnmjililE, with Itmn. 
itflcciort and eorJ, jij. 



FINE CAMERAS . . . ideal for Night Snapshots 



KODAK SIX-3* (below nr hft),/.6. 3 
If nn | i , 1 . k j pi-tturo, Ifi.p7.q0. Kodak 
SLx-lO, i li 1 1|{ picturs-t, Jfi *0. ktcomttr 

- r -r 3 V4-T* stile c-jtiutj. 

Ii.k*. < Ifc-timcr, 



flouhlo-cji tension tn.- LIc»ws „ 1/150 Conopur 
ihutifr./4-S ItiM— J41L pufiftt (right) 
., . mini-iturc csfutr*, Ultra-fa*? j-.i left#, 

I 1 - '1 . Ipp TO T f i HO. | A | iif t sit 1 i J Ji li 1 1 (v :| - 

in e • tV it h c .1 nc f ran ac fl ndt r.t wo EJtfTi.tfOQ. 



IVArn Kirltfui? frt tidvettiaws pfea*r iTicuffaii Popular Mechanic* 
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This 48-Page 
Book and a 



Generous Sample 

BOTH FREE!! 



Evvry handyman, home-r raftsman and irhino.i!- 
iraining student should have this interesting and 
helpful Gluing Guide. It contains dozens of money- 
making and money-saving ideas on building, repair- 
ing and mending things easily and permanently* It 
tells how you can glue everything to stay glued . . . 
in spite of moisture, heat* rough usage or plain 
neglect, 

FREE SAMPLE 
CASCO Waterproof GLUE 

AT NO COST, you will also receive enough 
CASCO to dp several gluing jobs. This is the same 
super-strength, wonder-working adhesive used in big 
woodworking and furniture factories. You will be 
amazed and intrigued to find that CASCO— a dean, 
non- odor oils powder — mixes so quickly in cold 
water* forming a creamy, easy-spreading glue that 
in .ikes all jobs permanent, heat-proof and moijrwre- 
proef. 

The Big Secret of 
CASCO'S Great Strength 

Unlike ordinary glues and pastes* which harden 
merely by evaporation* CASCO sets chemicatiy tike 
concrete. You only have to glue it once with 
CASCO, 

I Your Hardware Dealer carries GAS GO in lQc,£5c | 

40c ami 6 Sc cans. Also 5-lh. and 10-lb. sties, 
TEAR THIS OUT .... MAIL TODAY 
(Save 2 c — stick it on a penny post card) 



THE CASEIN MFC. CO. OF AMERICA* INC. 

205 Ea*t 12nd St not. New York, N. V. 

mr my topy of the CASCO Gluing 
Guide togelhsi with yeur free trial umpk, 



PRACTICAL SUGGESTIONS FOR 
SET OWNERS 

(Continued Irons page 214 A) 

owners have solved the problem by bury- 
ing old leaky auto radiators. These arc 
connected with a pipe so that water can 
be added as required. The diagrams shown 
in Figs. 2 and 2A are given because of the 
numerous requests received by our radio 
department for a means of adding one or 
more loud speakers to standard receivers. 
If there are any points not clear to the 
reader, the radio editor will be glad to ex- 
plain them in further detail. 



LITTLE GIANT PORTABLE 
AX.-D.C. RECEIVER 

(Ctuithmed from jia^r 42_3J 

down on the tube sockets from above. The 
tuning condenser rotors are common with 
the frame, which is grounded on the met- 
al base. The electrolytic condenser ground 
lead is also common for the capacities 
given and is soldered directly on the base. 
Both the choke and r.f. coil are mounted 
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under the base. The output transformer 
is a part of the speaker and comes with 
all wiring complete except for the con- 
nections shown in Fig, L 
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Get one of these Valuable Books 




.fiutrth Bond 



Shows 
96 Sizes and 
Types of 
South Bend 
LA THES 

Sent FREE 



lit" X it' Otlirk I -ItiiniiE' Civir Overhead Coitnlvnlliift 
Driven Lei the. Wright 1H7S Jh*. ,.$*40.00 

Genera! Catalog No, 91 

New W34 Catalog ju*t out illustrates, describes and 
prices the entire line of South Bend Lnibessuid attach- 
ments for manufacturing plant*, machine sltapp. repair shops, auto- 
motive service shops, home shops, laboratories, etc. A very valuable 
and instructive book to any one interested in modern method* of metal 
working. Contains 72 pages, ft" k IU J o r , Sent free, postpaid to any 
part ol Lhe world, on request. Use coupon below. 



Nl?w 

C+LE. ill lad 

No. 94 
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T Manufacturing and Industry 


[ J (h j MiiHiim&iiV | 
1 faniJhnnk Nti. % \ 


Machiniata Handbook No. 44 t a n T2 
fiaiie 6 ' * 11 1_ Im-hjE let w i t h o ve t 1 M ill u-h- 
i rw l ions f< luj w i ng 1 hr L ■■ teat nil d pmrt hod* 
in the manufacturing plant and general 
machine ah op. Csmta-ma arvi- 1 ml 
of wlul UpU«, ntlfl and lech tin ft L ill- 
fibrniAtinn of inlcf eat to any mrriiAnk. 
Every industrial mi-rhemc shmiUJ Jwvr 
a copy of this Handbook, Sent free 

[Hiitjjuad on request, U «+ rou pnn at raghl . 




— At it ni-nnt ivr Wnrlr 




Motor Mtfch*n>Ci Handbook Nr*. 33 j, 
a 12 page book 6'" a 'l' with over 100 
ill uat rut in np t bowing the 1 itral a jiproYC-d 
lnetEiot.il* of ntfwjrpnjj die merlin rural 

uhiii of tiie motor c,ir+ truck nod but 
ouch as vulvc", armature*, Cnnixectiliif 
mdi.piltdlu. Ilvwhfrh, diifrrrnliul^eAt 

cam. brake dry fish. wh^frirCtr A valu- 
ta lib’ LociLtet for any motor nidtiitkt, 
J Sent free pcatpuid to any put of the 
world. Ua*: Coupon at right. 


1 Motor MechnnicV 
1 Hund Book Nn.33 

ijr ^ 




— Educational WotIe 


Vocutiomf 
j RmJk-iin \o. SS | 


Vocational Bulletin No. 55 in a 32 pan 1 - 
lJIuM r.i(rd booklet 6" X 9 1 ' h bowing 
modern *hopa in Vocational School*. 
High SrkiHifi, CuJteEra, Kuinl Schools 
im hiding Machine Sknp, Aulrj .Sln+vi. 
tllec t rie Sliiipi, Genefril Shop*, Farm 

Shop*. AliO cvntlltn Inyijuli, course*, 
tables, equipment Inti, etc, fk-nt poM 
paid in any part irf the world, LUi 

* coupon at right. 



96 Sizes and Types 

of South Bend Utlln from 9-inrh awing |a Ifl-inch 
awing lit priced f ram $ IDB.00 ta $2000.00 are shown in 
New |9J4 Catalog ihown hbuve. Over 56.000 South 

Bend Lathe* art tired in U. S, ind cnUhtriis ibnifiL 
LiatttJ below arc n few popular KlllUg iizCi- 









Countershaft 


Slice 




Weight 


Drive 


9 ty Toolmaker 


3401 ha. 


$ 149 .00 


V'x3' J 


uitiur ..... 


4|* lbs. 


$169.00 


<r%y c 


jLlick Change 


595 Iba. 


$275.00 


n-aVC 


J-ujek Change 


965 lb*. 


$340.00 


ira5't 


,hidt Chsnae IJlQlbi, 


$402,00 


tfr’afr' C 


>i i ick Change 


2300 Iba. 


$540.00 


IS t k3' C 


Juiek Change 


3290 lb*. 


$705.00 



Motuf 

Drive 

$159.00 

$ 199.00 

$ 396.00 

$ 496.00 

JfiDJOO 

$777+00 

$997.00 



SOUTH BEND LATHE WORKS 

Bant St. T South Bend* Ind. 




SOUTH BEND LATHE WORKS 

633 E- Madison St.* South Rend, (nd. 

npnK send me free, postpaid, eutiy of the full owing 
hooka which 1 have checked. 

□ 1934 Catalog No. 94 

□ Machinist* Handbook No. 44 

□ Motor Mediiiuici Handbook No. 35 

□ Vocational Bulletin No. 55 

Si*e of Lathe Interested in . 

Class of work ......... ...... 

Name. - 

Ss. and No.. 

Cjty._, .State _ 



IFhett wrfffnp ft? advcrtisEra pJrotte uunNot* Pnpula j* Wrehnntca 
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START TO PLAY VERY FIRST DAY— 
Free Easy Lessons — a Year to Pay 



The moment you play the Xylorimba, you'U agree 
that Happy Days Are Here Again. Life is fuller, 
richer, more interesting- XylarimbiBts have fun at home, 
make a "hit" at parties, join orchestras, play radio enflURe- 
metit&t make big money at lodae meetings. Most tpcctacular 
of instruments, yet eosiasi to pf&y* No tiresome practice or 
bother sortie exercises. You actually play the very first day. 

e A „J DI a EYho Ronk T=k« »IJ tt* UdWtJh Uim. riuir W 

aemi TOr Big rree bouh trw ^auui n-j 

mil mt oftHirtlfio— retiun ifoi= eanpm twlif. 



J. C. Demean. Inc.. DepL 7*&3, 1770 Gerteau Avb„ ClUE.uia 

Stud- itt*. widitiut iJil^-tiuii, l ull ilM-nlH "f Trial offir mil I'lUT-tMTii nnl 

^|M 1 ijjj tliyi Uiwcmti Hjlariroba. 



Na 



Make Your Own Electric Motor 



EtucijLDii 1IQ A. C. or D. C„ canvnt. Vtrl- 
abla and rtivurjulile up to 6.0QO 

it. r. M. This maii»r Ln muik* fro-m h 
y || * Model T Riirc rator’whiph enn be bought 
I 4 ,Yrt for fiOq: at suy *ufo wrecking Co. You 
* a.I*U use the hiih ftdd -roh — tin? only 
chanptB La in the armature pnd linishes. Send for thi * p[p* 
and InEtroCtkmn ; «o Himph; any cikn understand. E2.<W 
hfinas you complctO tilun. No additicuiDl cunt. Ah3eIi-l*s 
RAND COMPANY, aoo*-A Gretid, Kaniai City. Mo, 




FREE! 



NEW COLOR CATALOG 

Write fur Free i tipy nliowlna 
iirw Hantrer iniwIeilN. ftmirrimtit 
MW [trktaa Mwl jjitciul fitfetvl 

JO Days’ Trial HSS’fiSK 

mitlHlJcd alter Itia lireturtk ttkC bl OJi e to sit I lU r cspoii^iir 

Mi _ Inmnfi. wlieelt. cuulnuiuiit at Halt uhliaI 

Tir es ptlciUn Ld Miad SMI you MOAEY m Hindi In. 

W oa a CYC1E COMPANY 

JMvaU HEM A-1U. CHICAGO 





EASY 



You'll advance faster with 
an easy playing Conn. 
Choice of the world ‘UETuat- 
eat. artis|s. Many exclusive 
features yet they cast no 
more, Home trial Easy 
paymentfl. Se-e your deal- 
er or write for free hook. 
Men tion instrument, 

C. G.CONM LuL 
331 Own Uldjf., Uiktmrt. Icrf, 



TAMING ELECTRIC ARC RELEASES 
FLOOD OF INVENTIONS 

(Cnminucd from patre J65J 

half the size of former types was made. 

And then Doctor Slepiau got another 
idea. Instead of using disks with narrow 
cracks between them, why not use a ma- 
terial filled with tiny pores through which 
the lightning current could pass, but which 
would act as a closed valve when power 
current tried to follow? lie broke a red 
building brick to a convenient size, mount- 
ed it between two electrodes, and shot a 
powerful voltage into it. The are was 
snuffed out. He found the piece of brick 
absorbed several thousand volts for every 
inch in the arc's path, In the end, Doctor 
Slepian produced a porous block of mate- 
rial that looks like a piece of carbon. A 
disk of this substance one and one-half 
inches in diameter and one inch thick has 
a total surface area of 200 square feet! 
Then Doctor Slepian discovered that a 
piece of fiber is many times more effec- 
tive than a piece of soapstone the same 
length in interrupting an arc. Why was 
this? One day he weighed a piece of fiber 
before and afler it hail acted as an arr- 
fjttenchcr. Some of it had disappeared. 
Here was a clue that led finally to the dis- 
covery that the action of ilie electric flame 
on the fiber produces gases that extinguish 
the flame. 

For years an oil had been sought which, 
when used to drown arcs in large circuit 
breakers, would produce less vapor than 
that then in use. But Doctor Slepiars now 
was able to explain that it is the gas or 
vapor that forms in the oil and churns 
about the breaker electrodes that extin- 
guishes the arc, and that a method of pro- 
ducing more vapor instead of less was 
really what engineers wanted. Upon this 
discovery was built the development of 
grids which, attached to oil-immersed cir- 
cuit-breaker electrodes, increase their ef- 
ficiency many times. 

It was known that, for prelecting high- 
power circuits, a satisfactory device was 
the expulsion fuse, consisting of a fiber 
cartridge open at one end and having the 
fuse wire running lengthwise through the 
center. When this fuse blew, there was a 
loud report that suggested a gun shot, and 
a (lash of flame, It worked well, even if 
noisily, but no otie knew exactly why. Now 
(Continued la page 1 20 A > 
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TWELVE-IN-ONE TOOL 







li lb. !^a. i ,i i BXJifiBS 8 





fOUXD ro Fit IHE fOOOl 




Combining in took 
Accurate, ciCn [ hjixij eaL 
Made- of German Sil- 

V Pr, a 1 n i> B f Ji H B . 

Weigba 3 ounces- 
Folded 8 ?| ielgIica 
lon«. Fully extended 
L foot. 

AliCniTECTS. 
ENGINEERS, 
MANUAL TRAIN’ 
INC SCHOOLS, 
MECHANICS and 
ulli era need it. Di^ 
tri Suit urn (va jl fc e d . 
Saunplfs Tool 50 c, 



HUTCHISON MANUFACTURING COMPANY 

Dept. "M” Nashville, Tenn. 



To STOP LEAKS of water, 
steam, gas or oil from 

PIPES, BOILERS, TANKS 





1 






Pipe Leak* 



BURN YOUR NAME! ON TOOLS 



ARKOORAF 

PROTECT YOUR TOOLS FROM THEFT 

W=lc* » 1 U| in* „*!!„ nt s),.p| ff n rrn ,fr* 

riB.l-.l6vL * llil niii^C hwli bJlJ liV'LJ LlmpnE.*. nr «f1 r 
maul. llJia vii-liin,: r,r., pupat wiLh lih-i .-.r p*-r>nl. 

Campiitt Outfit tLSC— PlIHli HqniHn 

InlarMhnr IJJuiiuwtWI cKvukar lr+m. Write 

tim, Imuhi >*nltd, 

iRLWMHF Km CN. .smt.tr flwt Sf. . Wind. Bn. 



SHAW°Jt*uTRACTOR 




New Four Speed 
WOOD LATHE 




Smooth-On No. 1 judimously 
applied at cracky leaky 
seams, pipe threads and 
flanges, seals steam, water, 
gas, oil, or smoke leaks 
quickly and permanently* 

Householders find hundreds of 
uses, such as making stripped 
scj'ew holt and nut threads hold, 
tightening loose hooks, lacks, 
hinges, bath mom fixture's, han- 
dles,, casters, mending leaky pots, 
pons, stove ovens, etc. Excellent T 
lor stopping leaks in auto radia- 
tors, cracked water jackets, leaky 
seams in gas tanks, tightening 
loose hub caps, exhaust pipe and 
heater connections, lamp and tire Radiator Leaks 
braces, etc. A Smooth-On repair ” 
holds i>ii any metal and is proof 
against pressure, heat and vibra- 
tion. 

Keep Smooth-On handy and fol- 
low the directions in our free book. 

Expansion of 





Hiurrs'l i-'.n pr nv" vtiLI 
ta i-fkrL Lul elft'i t>e 
(■■nrn iBf.j! Atauliit 
ii i-iii-j- -ain< kpr 1 1 1 r I.l r 1 1 .*■, 
iL liilrii-, r i.T f , ck.». 

- 1 r J-Ti i« ». il: rri , . 

e iilp pTfllra , ire i% " , '.*i . 

lii III- Ml. - hn|1 cr i i ^’|L 

»*Iib>i C-nEraJirli- jrwdrlii I ti. E Ji. P. 

cvt - ■ mn ‘ft -Ji.- r .r fltl:l r . rATAl.iifi m,t 

pattiiul i'm.n Ai«.ip|:nAi of flu 

I i Ji |N i ' mi Eirz.riBt G'fll#*, 

&HAW hUFC. CD f , D.„t - 
: -r ftan.jj C-iiliiwbu*. QJilo 



lie a. M Qjrter Cralnimiui. Earn 
RMrji Mnnei 1 !□ aptirc Iuhlpi At 
Home with H * A portftbie. 

• h-i-i-Eir h n mu- m . jihIh nri, 111 i i-gtaLptUrdE.. 
Jlnprh ktllip liinii Ciut piih'II Ri'fk. 




h If Ii olLMjIlljf, Ibtfh trtwFlnil;, ptut-rlr S'Of 
"'hi r 3i HiEttimi U.III.I nr n'-l-'J |ln|ns. L.ll'l,*, 
f! Mi’ll*. ll*h ** iliill nHr||j(r-*tJrLi H [1 1 MAftKCJ'. Fm-Jim-iI f -iff fuf rtf JTdlif 

■A"?- Eijuirpr-H wif III Eimrittl L »|T-r.| L 'l'l'-y. I .Lehtil i rvi f 1 inin nf p|yHxjft L'tii^ , in 

I W V M l» t lit lit vvtrl, C urijil-l- «i‘!. l|l BrnmirT m, Iji« l| ll-*ni*. Slow At n mrrlULf mte 
jnw iiHrr, Wrci* n4 nnw lat 1 NJIW FltEfi CATA.LQ4J. A toajjiiie linn u! .u-nv^ 
wikmI trort Ini eqitijmiiMii. 

HESTON & ANDERSON, GOJ Grant A vt.. Fairfield, Iowa 




I’ fot ret Vtnir Tooii from L«i and Danit^o, 

A Tool Slu'd la Moai-p SulvihI. 

MACHINISTS and TOOLMAKERS 

Send liar J HJ t CATAI-OG. 

GERSTNEft TOOL CHESTS 
*21 Columbia St. Oartan, Qhl» j 



GROW MUSHROOMS SWis 



ftOliA; overnight crops. 



space: pluntnjl pen- 
M0 % pro jj t; our »er viet Iroo, Act tiulek. 



INTERSTATE MUSHROOM INDUSTRIES, 
JE- 7 S 5 T Cotttg« Grtrt Are. CMtAgo, III* 

WaNT ii new piitnifFi 

prolosaioti of yanr own, 
with rd) the trade you can 
nttend tint TIlfmj hccomo 
— — a foot correction fat, And 

ill A Jf* weeki esra big income in lerviPfl feea, — not medical 
nor chiropody— oaiiy termo for home tmintm;, no for < her m pita I 
needed, ha ffooda to buy* ho ii^ency. r H tn Wished lAflt Addr*** 

Steph cn son La bora tory , t eiusk nay , Boston , M a sa . 



DO YOU 



Write for 

FREE BOOK. 



the Snmnth-Oii 
in hardening 
will du the rest. 
The Smooth - 
O n B o o k I c t 
shows repairs 
that any home 
owner e a n 
make with big 
Havings, and 
w i t h perfect 
results. 

Return the 
coupon for 
this booklet, 
n n d got 
Smooth-On 
No. 1 in 7-07., 
1-lb. or S-lh. 
can from any 
hardware 
store. 



Fire Pot Leaks 





Furnace 
Gas Leaks 



MM 



SMOOTH-ON MFC. CO., Dept. .17, 

174 Co mm uni paw Ayl l ., jL-mcy City, N. J* 

Please Httui th c/rec ^ffUHi^-Ou Repair iS*H*k. 



Miime. .... 

Addresa.. . 



3-ft4 . , . r , 



TFAtft UfrUfn^ pi tinier men fie a Popular Mechanics 
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Tiro of you 

AND A CANOE 




Aloms in a world apart from people. 
, . . An Old Town brings the wonder of 
wild outdoors. Go placed easily in a 
canoe. Fish. Camp. Hunt. 

Old Town Canoes are modeled after 
the Indian birth-bark. Balanced. Re- 
sponsive. And sturdy to last for years 
of pleasure. Write for a free catalog. 
Many models for paddling and sailing. 
Sponson. Square- stern, Also many speedy 
outboard bonis, including all-wood, sea- 
worthy craft for family use. Rowboats. 
Dinghies. Write! Old Town Canoe Co^ 
543 Main Street, Old Town, Maine. 





Sim (Mr Sirin* ' ' Dull ll bm»u i ■ 

Ai m tiittfiiiiE KjfqirfEi (frlrv, l#fli m* rilncNAitt 

Lit Fraltlr., fip.;i .*!. (nl'-T IJ.an i :r w Al*»'S r> S -3 Hlrt-li y Aril' I EiiT 

"^fFHir'rmL EttJ.T Quod DrfLrflli tki>id<_T 1 ^Fllr lg( MtW. 



nl 

iwif imEm S.hU, L i.i':rJ | : I lkI L- ■ b.lvae Urt-ift 111 ' aim: liLtpiT 
■ H H fitmr, efifitfp I’citiil'*, (.^rt'tji, Htd WHJip—aImi €■> |i| 



'-v R|iira| — ■ jib n‘r»"l5rLI Hit irbiu. ..wli, 1 1 J • ^ r r u H -r-. I «I, iJIttu- 
Munrr b*cli cumrintea . 

M4KE ■ Sr»ul rTrt-lmr Ordi-T ll.fin ■nliirMni'ini^^ 

wemrv I F^m, *nd ]ib.jtiBT*- limit i( d-di***!, 

TOO ■ lidtltTt. 

PoTtnnli String Co., Prfit, Q-l, Hjfmun, N.Y 



CONDON’S GIANT 
EVERBEARING 



TOMATO 




■QUEEK OF THE MARKET;** BtG MONEY-MAKER 

LARQfc SOLID raUlT: EXCELLENT 

rAKXEIl, To li.truililcD E* kutl nur 
Sortbcrn Crr>n-|i. a *Bure-croo M Live Seed* 
LknJ 1'la.Bf, wc will ami | you I2S rteoiEu oi 
Cenden'i Giant £v«rbt*r!ng T □ mat a 

jia4 ouu niu 11m «un- 

N'ff tit Pl&tlVi Cviltl 

rtJimibn. Thui vumjiMeitou- 
!)IUU bonk tella Itow And 
Then to plant. Send :ic stamp to cover 

Pricfi LiHir Than Etti Safer*. 



FREE 



CONDON BROS., SEEDSMEN 

BOX 202 ROCKFORD, ILLINOIS 




m EVERY HOHMIHMp tYjOTWY IVEKYWHEBE 



Muls ol ii'-v-rr burnn up, nA buhtl undn, 

feebrn ur aUth* Id iliKinl. AtMlIllI^ly WPUdrpWjf 
On? t9lb«lIi cuamnlrH'd la liitln IfSOG l iii.i-n ur mocr 1 '. 
I i#h’ n only nn itarlf lliiU HVilU lb* nmrnut 
dailiiLi and lurniturt. 

HA VI YOU SEEN ITt 

If nrf.itiid II flO rnr III ifiNhH 4nd maAEcr di'plAr nvcl i«irfih#r wlLli 
El&u 4 E#n*ip, ri.riTwic*/ y^-ur*rJd bu* TtadJy ihtr p*S1 sdJ aiike 411*% HitLEtt 

U In Clip IJSf. Ftt-tj? ptqr* b |tf-ii#|wr£l%* ruilsinirt ffesMT j p »M B IS p*!«SPBgldV BffWT. 
UrluaiVn EBTr:iL..ry m&t& Hlrudy blMklitfafl f ’uBfiqE^ciil Imfeuil TrOUt 4njn» nn n, 

METAL MATCH CORPORATION, 115 Wafer Si., Waruw, HI 



TAMING ELECTRIC ARC RELEASES 
FLOOD OF INVENTIONS 

(Continued from page USA) 

Doctor Slepian could give the answer. 
Gases produced by the fiber blew the arc 
out of the tube, extinguishing it bv churn- 
ing the ions into neutrality. It was obvious 
that a material that would vaporize more 
easily than the fiber would make better 
fuse casings. Boric acid, a white solid 
that can he pressed into various rigid 
forms* was selected as the most satisfac- 
tory. This acid gives off water vapor 
abundantly when heated. Today, fuses 
lined with boric acid are replacing the 
older fiber type. The boric acid is in a 
cartridge that slips into a container, the 
fuse wire running along its center. Re- 
newals are inexpensive. By placing a 
closed metal chamber over the open end 
of the fuse casing, noise and visible Hash 
are imprisoned. 

An outgrowth of the fiber studies is an- 
other form of lightning arrester that is 
simplicity itself. It consists of nothing 
more than a fiber tube having a slender 
hole through its center. It is placed be- 
tween discharge terminals connected to 
the ground and the equipment being pro- 
tected, Lightning passes through the tiny 
hole, but gases generated by scorching of 
the fiber walls choke off any power cur- 
rent that might be inclined to follow. 

An ordinary lead pencil played a part in 
solving the problem of finding a way of 
controlling huge current-carrying arcs so 
that they could be started when desired. 
The final solution was found in a lead 
pencil or "igniter." Tiny currents flowing 
through this pencil control with precision 
currents in the arc a million times greater. 
With the "ignitron" control, the engineer 
can make huge currents flow in a steady 
stream or in spurts, just as the driver of a 
car can control his engine with the accel- 
erator pedal. 

Discovery of this positive control for 
powerful arcs is expected to influence the 
design of all equipment employing the arc 
principle. Already electric welding ma- 
chines using the control have been put 
into use. Rectifiers for changing alternat- 
ing current into direct for battery charg- 
ing have been equipped with it and it is 
probable that better equipment than any 
now available for changing direct current 
into alternating will be produced. 
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..Makes DOLLHOUSE MASTERPIECE 







with 'DELIA' Quality 

Motor-Driven TOOLS 



A COMPLETE LINE OF 
MOTOR-DRIVEN TOOLS 

New Improvement* end new fee- i — 
lutrh make Uir vi i tri |aDc t4? I!KH CDn 
LihP of “IM1 .a" Minor - Llrlicn 
Tuuls of llbimu! lateral to all 
Woodwork*™. The ’'fJelta" line 
mettlrli'B - Jolnlert, Qlicular Sawi, 

Band Sawt, Scroll Drill 

PfftHtt, Wood- 
turn I Tig LaLtiei, 

Goring, Ram- 
leer Sanding, 

And MortEikng 
Altachment'i--- 
And ■ com plato 
flna of access- 
ories. 



moll Coupon to- 
d if for FREE 
Gala log. 



F red e. aumttage, home woodworker of Jamestown, 
K, Y., thrilled his granddaughter with this exqui- 
site specimen of miniature craftsmanship — a colonial 
home, accurate down to the smallest detail— even to 
the 2,000 dimples on Lhe roof! Mr. Arniitage's home 
workshop incompletely equipped with "‘Delta'’ motor-driven tools, 
which not only saved him considerable time on this project, but 
turned out the work with the required precision and accuracy. 

Thousands of other “Delta" tools am 
performing in home, factory, and farm 
workshops all over the world, with similar 
efficiency. Mail the coupon for catalog. 

■■■■■■■■■■■■■■ ■■■»■*■■« 

■ DELTA MFH. CD., 3 T 7 B North Holton 8 l«oL * 

I Dept. A 3 34, Milwaukee, WlicanUn 

J pl»fe me, without ohliBatiaii, tin itijlII- 

1 inn lint tn reitrtvc tin Free ios-1 'Tutlu" i.’mm 
■ lni4 of Quality YYmitlmjrfcliu? Tuidfl, aKh m-»>l 
| full rJel.:iilt of yimf Id-Pay Trial UlTi-f anil 
■ Kan j Payment Plana, 



FREE 

CATALOG 

10-day Trial 

nro al'.myn oviLlbMi- for A 10* 
I >;iy Trial without llm h L iuhjt - 
pM ri-k. JtaliifArtiQn Li iruir- 
;; ntrt'U, I’h ir full ih'tnlla nf lli in 
iilH. i rjil offer. aim) Kasy Pay- 
ment Plftiih Jirnl FILER copy 

I f Ml JNI MLli'.l MUM - I n! : j " 

CutAloyt IIhKhu! complete line 
nf “Delta 11 Ton'll, wind the 
coupon at Ujij riiihl TODAY | 

DELTA IWFQ, GO. 

3776 N> Moitnrt 6tr»L 

Du pi. A 3 34 IWirwaukeo, Wli. 



Xk.DK 



Adili 



_ .Au* T 



p City........ ........ fit Ate. , . 



SIOOO IN PRIZES 



t®34 “DELTA 1 ' ACHIEVEMENT CONTEST OPEN TO ALL OWNERS OF 
“DELTA" TOOLS. “DELTA" OWNERS) WHITE FOR FULL DETAILS I 



Inventions Wanted 

Patented or Unpatented 



If ymi hiivd A prartiniJ., useful invention for pnle. 

patented or unpatented, write 

Chartered Institute of American Inventors 

523 IJtrrliHr Ruild[^( Wlthlnilait, D. C, 

41 Wvfid't IatvcH OrffanUarton of 1 mentor 



GET YOUR PACKET PIUP 

■'ai,U»,hrfM'',(hn>,>wW„n,|r r W If f V 
Voiio[^]e(££M04altirinayift*i W ilfcllB 
( NoQ/ila PL a ii l] - Kaay In grow . K 

to 10 on a vino Can tw prtptrtd In a. dartn 
t*« ly w*ym. Grow immr; ■arp-rinj’ roar friendi 

eihi neighbors. Write for your FREE planting 1 
[■cnlay . Si.'int 3c toward packing »nd pun r r. «,;■ , 

ANDREWS FREW, Station 242 PARADISE, PA. 





AUTOMOBILE COMPASS 



Have you ever tike* the wrnne rojwl and 
traveled many wiles before discover! nc 
your mistake! Thin new AIRPLANE 
TTTE COMPASS eu nut n tidy trlla your 
cSlrcotluii uF travel, litli.-kH, to windshield. 

1H' diameter only n.&n. 

RJHTPAlli. SATISFACTION OUAlt- 
AXTI'jbD of ynijr money refunded If re- 
turn ed within ten day*. 

AGENTS WANTED! 



HULL MFC. CO., 



Bom 246 - Dip WARREN, OHIO 



FIND GOLD 



BURIED TREASURE 

r. aa Mineral 
u TCC □ it act an 



with viw itf* pri« biwi. “HOW AND WIlFSr TO FINIi 
COLD." MoPl ftiMipJal* lrOPtfl**l NIB in||f InipIliL^ e-VCf jiuhl nliriJ 
\5rfl- If * II.- s I'i’i’F. ii ■, iii Ir." F m A lid l|w«ir.i|!n |.H:. j ^ih r Ii- 'I- il Lit I- 

irLE ri'Bd ini»-hr*l:j Ilow to protipvrli »kpi- I f>ii; *«IJ ritctH j.Mt 
juInrriiJp, □l i m» pntw fl^-h la-Blmipi wIipiti FnriiiR** » Inumia 

J .l II F||P F|ii.i:*.i-nriN ihfcK idK liPr.Pfijlpml iiy l ine an f n n:alh 'ii ■.lut p-ii«j 
H 40 ||.r ihln I:--Iih I ndixf . Trt *f t shn til Ofl |iri^rT*fcTnall ild ilrterfr-H 

Ir**, j«f# i— nd: !Pttn-.r^ at tKrrd Lh I nr rated pvrvw <RiCb i 

. D D. *m*n (Hrtd- 



L’utWwWACfr.'hb.i CigL »C>1HMtw ilrwl, MFMIBUCO. CUimil* 





Send for FRRE tntqltfg ahawinm Inwi-al 
193-1 prLen. 300 (iivleitaiid nlir*; Punthif 
Ejj juu-I Cciiil nml wood RiuiiteB. Ceuiblctn.- 



FACTORY PRICES 

- are stilt the lowest prices 



QjV o 

ii an 



Lion Gas, Coal and Wwnl Knnees, Gas 
Stovea. Oil Stove*, I ! "(irri m efl, Kory term* — - 
Vear to I’by, 3(1 day* F KI-E tH?l, 24- hour 

pliipmrnl.ii. KjrtlnfaeLioji nujlianlreil. Over 
UOu.OOO OLLHtomera. 34 years it) Lmnine^a, 

KALAMAYOO STOVE CO,. Mtr*. 

311 Roclirtirr Av*. Hjtimium, 



A Kalamazoo 



■nd up 



3®»a Direct toYou 
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SHARPEN LAWNMOWERS 



AND EARN ^ 
GOOD MONEY 



ATafce $30 to $40 a Week 
in your Spare Time 




Build Your Own Profitable Business 



Anyone whn wofiti U» milk 6 ichnI mrife*® 1 dthcr In Iifr time rvr 

ruLl time can i L in hi J>y Kiiiar|Neinnj( luwnnsiawerton trie imsAL Iakip 
ttuNWcT Blmroeuer. Many men have rotvte wt tuch $60 u In 
rln* ip urmrpi limp ftlnrifl. men w Li I avcron*! attillinI $311 1 1 ■ $-ilf ,l 

»wii. j. H, VariDieti, Hldifewcrtid, X. J., ^tILi-: ' Soine «cck* Ijl'L 
iilmma I eiirncrl SHi h ivn* u'Llli rilV Irlenl p-'LinrihimT |u«l at a 
iM« II n«, " 11. i inwntttiv, Fowl *Ul l-WX VVLh,,, write*; J, Ui]ririK May 
I ebarirtHL-Hj oyer Uoil Rioven M SI (JU ranti.'" Nllnntr. Hace, Hbctitit- 
ter. N- V., writra-i "I have - foarpoiiixi 7S"i nimfrfcr ul <1.00 ruth." 

The Ideal Uwnmoeirr Sharpener 

Mallei oMt. i Lull IflwnmiJwofD cot lth.tr lictf, It uhew Tba Ciirret't 
nrlmi’lnle > grinding 1116 liliultei ■►Ii A grinding e*I— i h c 
FACTO It Y njeihml— mul tfcc mntluM WO hove nse-f fnr 3ll >ca:r- 
"L'liL-i [unuluMW the [trailer ln'^ii nr cieariirtr* anil in tlioudly n'ny i'iHI, 
rinLl lownmuwcrH mu In* irerJwtlv sluin?t'i|m| run m^LOT — 

at ay jjimrii lu inter— cuaLohi«\h co nie hAcJt year alter yew. 





No Experience Necessary 

N6 eatwltnff la reqiilrHl. tftarl rlifht at Jinmc At! neb. the I ileal 
lit y ih.it (wwp Hnckmt. Ulaflf- arc it UR ■ mu itf tyull >' frn»uml l« FIT The 
rta Her Liar whh'Nlit lakliiir Ifrwiunowflr You fsiri .ilimrjien liny 

miike Of Lovnmowor m lo to £F> mLnlltea— you pet <1.00 to St.ljil, 
Ofrix-iidlnuf on ulie and wbilBluo rf 
ttidWrr.H . h'cw atlachmcn In aim* prirul 
nkat jm. pfra^-a t hear*.. InuiI go dbettPS, £.1 etliH, 

.•icytSnss. a lies . u LI En ^■iiW.'i. fie. 



SEND POST CARD TODAY FOR 

jreectd&htf 

THE FATE-ROOT-HEATH CO* 
343-37* &*N St*, Plymouth* O. 





Standard & Walsh 

•J Garden Tractors 

[ FnwFTtnl iTJietorg mr Proa II Farmn, O ontf nem r 
Flarteta, X uroerl«9 . Fruit and Pd ul try Men 

1 & 2 Cylinder Models fd 

IVtilc fur Frt’C Cuta io£ 

STANDARD ENGINE CO* 

ifflCnpio Avhv NT InneupoUn^^f I tin 



Tested Radio Vision Crystals 

Work on dynamic speaker radius, 
A new marvel which enables yon 

t" KHJ’J the mudk in tv radio pmitrnni. 
Obtain them wild TuL] inatruifttiiiii from 
the originator. Send. 60c — no stamps— tu 

DREYER LABORATORIES 
1028 S. Majiion Ave,, Korwoind, Ohio 




ADVERTISING SECTION 

ClCfe* 

HOW TO LIGHT YOUR HOME 

(Cuniimicd Tfcitu iihtf'e -HIT 1 

rnnm make floor lumps a pleasant arid i- 
tion, perhaps one alongside the chaise 
longue* Then* the sunlight lamp is bcconi- 
inu a regular thing in the bedroom. 

In the work planes of the home, such as 
the kitchen, laundry, furnace room, and 
the basement workshop, the prime func- 
tion of light; is to provide ease of vision* 

A central ceiling fixture in the kitchen 
is desirable, but it should lie supplemented 
with individual light sources at the vari- 
ous working points such as the stove, the 
sink, and the kitchen cabinet* Local light- 
ing installations of this character are most 
helpful with forty-watt lamps, though the 
eighty- watt lamp is more desirable* 

Special illumination for the stove is gen- 
erally provided with a wall bracket and a 
sixty -watt lamp. 

Clothes closets and kitchen storage 
closets may he equipped with interior 
lighting that comes on as the door opens. 
Small lights which may be plugged from 
convenient outlets and left burning all 
night provide light for dark hallways* 

In the bathroom there should he sepa- 
rate light sources for the washbowl and 
mirror, for the tub, and for the dressing 
table, if one is located here. The wash- 
howl and mirror light should come from 
two bracket units, one on either side oT 
the mirror. Separate lighting for bathing 
may be provided with a unit above* 

Little bits of light can contribute to 
greater comfort in the home if the subject 
is given careful attention* 



ROBOT SLEUTH GETS HIS MAN! 

(Cnntmucd tmiiq page 3.1-tJ 

of one camera to record the time and date, 
as well as the suspect's image, 

A battery of three No. 6 dry colls for 
each relay in the supervisory circuit sup- 
plies sufficient current for one year. 

Any police officer knows that the crim- 
inal's greatest fear is that his photograph 
may fall into hands of the authorities. 
Therefore, a simple sign, notifying the 
public that a hank is protected by the 
photo system, might prevent many rob- 
beries* Should the bandit ignore such a 
warning, the robot sleuth on guard in the 
bank will ‘‘get his man" by photographing 
him in the act. 
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Better Built 
Lower Prices 




5&nic nil wood, nth**™ tail yap covi'TV‘1 1 ijffct, :wili. uliJl:. 
■LiQitg Lind liijr.ibLo^ M id / coJor com n : i Uonx, 

R*wfc»U 

$3G 
«nd lip 

Alasl cotnulete Uoe ever offered* at real money -eavinn 

prices. 





A VERY FAST UTILITY MODEL FOB ROWING 
OR S. M A L- L OUTSOflftD MOTOR. OTHER 
OUf BOARD MOTOR BOATS SM AND UP 

SNIPE SAIL BOAT 

Ci nsb y - Rud'i^rHlp^jjin- Eligible far rnfl- 
ing in ilhcLlsis. A vuiyinut ,nn<l ;*blu 
er-jft time, will yiiOmtl m*ny boata 

Itavificdtiulilif it"nnll nTviuSalcand 
ilry umS'T actual pal lias roTult- 
tioas. I.-f-nfith. Ifljr’i IL; width, 

5 20 in Weight, 

XHJUui- JVii*, JiJtfJ, 

CATAtOG FREE -CAVE MONEY PsOMPT SHiP|H^nT 

.jtutf t hr ki n/Uij htjat wx arr iKXmSUJin ffiEJ) 

-Wwa LARGE FACTORIES Hf 

THOMPSON BROS. BOAT MFC. CO. 

2 1 'i Aim tit. T Write to 1 113 Elm St 

PESHTIGO, WI5. 




r Writffo I 
I./CeJ/icy Place j 



CORTLAND, N,Y, 



mimu *■ 

PfMI Adapter* an 1 4 4ltsrieJ -lirut 
Rl^r.. NEW FEATURE! IlanlDiii.il 

pit-,-5 iiwi*n| tulLvr MVr-iinile (■.■riiif’ly 
fniin.il i.nlv in JII.H.1 rL|H lull’ll li-.b,- li ,i:- n. 

!<&« Kir V-|nXl|nV I nr Tit.lIIi- i.J lnufur. 

All dibIhI coniArimi bin. 1 4'' lnjng, - hiir 
thblf. lii'Bl p"*l ivi.it on rei^rn-i or fJ ,l»h1 
U. K. A., *1.71. SL.i..-b |. i '^Tnh* V .r n*t li 

I'l-JlJilr ^IVI’TI «|H| H'»rv UN- II J 

•l"ll»5« |n» FoWrr fl^»r:ri|-.|iir foiLliu, : . • I * ■* 1 

I'rvw. ll Dim dMwtrv. i-rv. 

lit S ti fiat 



JlHM ETA L PRO DUCT 5 CO 



WITTE ENGINES 




Operate on GaxoIin€. Keroient r DUtitlate or Naturat 

2 H-P to 30 H.P 

Orn an lunmaveil Witte, till' IHiftflt mifliit 
built. liriL'iLf.H«l. flelMJlUnfc, Tlmfcen ftyiler 
Hejirlne. Mnrlaia nx ft 1WH AUTuiuotjuis. 
t.‘uwti or Turrits, i nrvrt ifmm Factory to ^ mi- 

Writ* for FREE CATALOG 

WITTE ENGINE WORKS 



Grit 



17*3 Oakland A re raw* 

KAftGJLS grnr. MO. 



109P C»r»on Street 
Pittsburgh, pa. _ 




FREE — ABSOLUTELY— FREE 

Thm NEW BENJAMIN 2S Shot IRpriepter with Awt* 
Loadi ng - Bolt Action - HarawirFlf* - H»lr Trigs**, 

Print sf.50„ is the mnilt jwu*atlunfll anil el upendoUH lm- 

|rtii%ihJhrji L Ln bir inn l.i*in«y. S-VlMt ILMli* 1 . iilftr-.i. f*4f. >C ijid iif I' in } till 

li « Lmr, II nlijp, luf jriMit i-UfiY ml Jj ft MvLi * H D I ! (1IT5 imoJirvi I \> in- ■ I 

i.T> [7. !-. arinf ■FC Iiln.LllinH. rl*. A-h IfH 'P la lj- [1 f d.y 

t*pir $lnili fihoi, ll.IHli! and pur iMClAt INTROflUGlGHlf 



WHIa Np-1 

BENJAMIN AIR RIFLE CO^ *77 N. Brainy, SL Lmiii t Ha, U 




QPrint Your Own 



t.’iifi Is, stall* •TiP'ry.ciiriilarp, tajf« . l nlwK ntivcrUi ins,etc. 

tfavti »i inpy , Print for- other*, D ir proliiai i uy r ii Iff* 

♦ml. \ViLI ?! i >pulnr HabfMt Priniind llfcw r*jriTirn Imrirjl*# 

f 5 fin yiutmilH un EKiwrr tt-W fWr.il iliDiii'l'if r*i nL't iml ul 
dlLni', THE KELSCV D-3T, W*f*dan, Cvipni. 





‘""HSO aWEEK atHOME! 



wr.r* . tlrr.v r n ilrnl Iji linv 

n.i'tiL, ifiillifr, rin.gr, idlv t>lv*--». fhU-(. tliUhK. 

MU&HRQCM CUDWEHSi ItSDCMTION 
4 jf.wW, Na, Cj«n Ta. Chk.n>. Hi. 




WOOD IN LAna 
IS LIKE PUTTY 
IN YOUR HANDS 



Replaces Wood with WOOD in 
1001 Home and Workshop Repairs 



Repair damaged wood Replace rolled wood 

Fill hole* in wood, plaster Fill gaps afong baseboard 
Repair broken furniture Reset luose caster* 

ETen up chair, table legs Reset I owe drawer pull* 
1001 Other Valuable Use* 



This marvelous new discovery — Plastic Wood — Is 
just like putty when it comes from the can. It can 
tie shaped or molded , or stuffed into Cracks or 
holes quickly anti easily by anyone — even if you're 
all thumbs. And w hen it dries it becomes hard. 





OTiTT 



MAGIC CASE HANDS YOU 

GHTED CIGARETTE 



Juki* ■ ImuUMIy nutnaiid fU"*- 
rmhijrijiirvfwt [HyliEi l l «’«m * 
buUml AiUiiitMiiirnUy (■hi ra in >t 
l«li|irk, a. llalJUE, A I II .III t,Jj 
Ciaanitti! ip ilfjHvpml Im f wif 
li |¥lr V ui| 1‘UFF nn*J HJIflh'L. 

Inf ili.t Ifir.iry jBTrnt Irtli I -■ rl*-- P-- 

lutand ml. Alnlb i*'* I f linrrJ. (,r 1 k 

JJniu r—M? 1-1 IS Uav*’ ITiui m ms risk. 

Mac 1C Cfl&E MT-Hfi., D**i, C 1 V n 

4?34 ti.ni*> Is.niMi, EH L,I,||., W*>. 



permanent wood that holds nails or screws without 
splitting — can be sanded, planed or carved — can 
he painted or lacquered — in fact 
it can be treated just like 
regular wood. Don't be without 
Plastic Wi>od another day. Buy 
a 25c tube or 35c can at any 
hardware, paint or department 
store today- Fix up the things 
that need fixing and then keep 
it handy for future repairs. 



PLASTIC WOOD 



When ic’J'Tfinip 1o *nt(pi rtiserj picas# mention Po jailor -M hqIulku;# 
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the h. d. lte mehc. company 

P*p|. C -170 

MnsM (It?. Mo, TroHtum, It, J , 
frnppft H^hJ Ind Vi atfleapijUt M Inn 
Sari Ffriodjfo, taL- gUiliki . K m a rt 

D£ 



: D 



f * A 



OVERALLS 

Union Alla - Shhn ■ - P«n1t - PH/ 5 uil* 



ARDIXARYovi'i-allfl 
with starch nil rj 
filler st mm wear thin, and 
lilmsy. Hue, aflrr many 
yv:m \ tings Lon Jolt Denim 
cvtir&lla nroiftin firm, 
Him ng.ful Mw wfird afl rver . 
Their body Is WOVEN 
— not star eiird In — i7n» 
extra IW’i of yarn Juovrry 
pair. You CniVl wa&li tluit 
on f, — Ink i ’s n in til hs Inn kit 
to woar It nisi, You’ll liku 
thrlr Imi r ter t & II orlnfi , l no. 
So wear T^sh. Tho few 
mono renl-H ihoy cost will 
entup back many limos it! 
extra wear and comfort. 

ppce Write today fni* 
rflLbC your sample of 
Jf?H Denim and the namo 
of your ncnirwH 1 Li*o deal* t. 



CAN'T FA1E **E 
MADE OF jelt denim- 
V LU.TU body WOVEN IN s 



JELT DENIM IN LEE 
OVERALLS HOLDS 
FULL STRENGTH 
AFTER WASHING 




ink- 

IZ c- a ■ iLf h TDUQ1IT "Cmrl- 
LmM 4 puH nr 41 1 1.31 I'JC nil/ 

r ■■ rkei . r-.J'.ir* : w hits , pcraje-. 

l'THMi iF iml lillrL 

■qitmli. WI™ rkil I'- 
■ Filrtf, rnivlli'd 1 

C O. p ,..,,,..*3 751 



. 52.60 



m K 
[IT i CO 

11*1 of Btht-r TOM- 
OUT ' ‘ Court - 
Timfld , ‘ ii'nilis 
• Cl* In kia. Od'T 
ncnr-T»tE ob j r ouf 
r«f If c — ttmk.il 

i t c n r-i ix e n hf 

for ihIi^tp, 



THOMPSON MANUFACTURING CO. 
4S3S P»ek*r* At*. CHICAGO 

Mum if TDMfliir - CotMhIk/" TimJi fij r i<ci 




ATLAS I* METAL -WOOD LATHER 
$79 Cash — Or 10 Months Easy Terms <*£; 

A fir# ikltin ;■ munt h bttya tliis < ni.il it y-hiiitt tool ILnioy jrcan of 
new Hllitfiwtlon sn yuur H'orkahon. Makt L tin 1 thlm** you now buy. 
JiPHJVru V-bnll rlrivrv, built-in roUnterphnft. 4$ jipmnk 1 

[iqflH fvcniMiiuW; N nil ly % i:.-|h 
-* Tml&I to . 001 ' ueeurney . 1 0 DAYS T R I A! .. 
fliElsfaelloQ ipiaranlcci Comnauinl tvHt, 
automatic, icvcrriblc f rvdi< hollow spindle. 
Ttilcifl work Up to IK - , ft* j-hfiwn, 

l*** moi or Stud fac t *4 align M l*Un Mi Hrium. 
A VLAS PRESS COMPANY 
1A43 N. Pitcher St., Kalamazoo. Mkh. 



ADVERTING SECTION 

<j4l J v 

WINGS OVER THE OCEANS 

(Cptl tinner] irotn fagcjO") 

{Treat aim of aeronautical interests is the 
establishment of a round-the-world fiighl 
service operating on timed schedules* Led 
by American enterprise, a wo rid -wide 
study of weather lias been under way for 
more than four years. 

In five years of active service* the “Graf 
Zeppelin” has proved the economy, safety 
and dependability of lighter-than-air craft 
for ocean travel. German interests have 
under way a new dirigible, described as 
the “LZH29T the largest airship ever built. 
According to present plans, she will go 
into commission during 1934, and it is es- 
timated that she will negotiate the east- 
bound north Atlantic passage in less than 
forty-eight hours. Westbound, the same 
crossing against head winds will require 
sixty to sixty-live hours. 

The “LZ-129V f gas capacity is 7,070,000 
cubic feet. Her length is £12 tcet T and 
from gondola to “shell top" she measures 
145 feel, This monster will have tweniy- 
ftvc staterooms with accommodations for 
fifty passengers, besides two groups of 
parlors and several promenade decks. 

It is almost certain that l he first sched- 
uled Zeppelin routes will be established 
across the North Atlantic, followed short- 
ly after by a similar line across the Pa- 
cific. between San Francisco and Los An- 
geles and the Philippines. The schedules 
of both Pacific and Atlantic dirigible serv- 
ice would coincide with the schedules of 
trans-American airplane travel, enabling 
passengers to make rapid changes from 
one form of transport to another. 

From Manila* capital of the Philippines, 
to Batavia, capital of Dutch Sumatra, pas- 
sengers will probably be carried by a fleet 
of fast clipper ships, such as those built 
by .Sikorsky, Between Sumatra and Am- 
sterdam, Holland, the Royal Dutch Lines 
now maintain a scheduled airplane serv- 
ice* which may be changed to a long-dis- 
tance dirigible line, to avoid fuel stops on 
foreign soil. 

The International Zeppelin Transport 
corporation, affiliated with the Pacific 
Zeppelin Transport, Ltd., has already pre- 
pared plans for two super-dirigibles to be 
constructed cm American designs at Ak- 
ron, Ohio, The specifications call for car- 
riers capable of carrying 40,000 pounds of 
mail and 100 passengers. 
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LJ5A 






JOHNSON 



I SEA -HORSES \ 



ABOUT OUTB 



MOTORS 



Tk ON’T buy any outboard motor 
mm until you know all about “bal- 
anced construction 1 ' and what it 
kj YOU. ^11 fully covered in 
this new, illustrated booklet. Also 
gel your free copy of the 1934 John- 
tjon Handy Chart describing the 
Seven Sturdy SKA-HORSES in the 
new 1H34 line of Juhnson outboard 
motors. New- fe.it ures 1 New conven- 
ience* E New values! Write at once* 

J 0 H N HO N MOTOR COMPANY 
48 & I'EiihLnjl Hriffld, IV^uhi'^n. ILK 

CaDkdinn-JuhnRLTr Haler Co., Ltrt., IVEi-rluiwi, L'j,|ta.U 



kir-le at [iLn this lit eh u IpE'Vt **11.11 pnur i^.mr kwli 
:■ ■ i ■ Jl v'iil li li-it II ini LE 111 ON vi Eli 3 5 t,. fltahlt'] <ir ‘•■ I I • 
i i i r!-. i'i 'f I2 i.ii.'-' flmcrkio Poultry Jimi-mat 

6 33 *Q- Cl.-nh Vtfert Ch-ir^i-r. ■ iii.ii.ri ■ 5 . 



FREE BOOK 



Oil A bottle, tint tiifrt: it' Uc- 
jn Mill everywhere Ikfi- ■' /."/■' v*r ■' 
.feonUtr, 1:11 2 In 3 tlmi di token 
prices. Make tnottey brewlinE ibo-m; rooily ji.r nvirl . i in j'. 
dayi?. Wealilp everywhere on a tunai. trial, v-- r ■ r . eurw inr 
IjIk ireeftR-p. bnek.Tind *s itam-rf l*r jsi-lut, [cam why, linw. 

PIubuMKi HocK tinib Cm-. 634 H Si„ M-alrutt. MnuihuuEi* 



ttsnrm 







NATION’S LOW CHICK inn TURKEY POULf PAicCfi, 

LftrltriE, 55«irtlJ| iwL I Ic^tliwj I r ip ' * “ 

BflEtBS nii-l &UPEH* Hy 
6TOCH .mil P Efl E NH I ALA , WtO-c for Hmwt Ua.jk Fh... 



1 1 refute h tmptcl-ed. 52 SYAhrOAnt) 
TBHHMfa r.l ■■ ■ « ORSt PET 



tn sMiit p 2 ii'i-ii , i-i.iil 1 ■■ , i-?i ii- • - , fi.wl k .« pw>-nti r»»'TV sti^k ‘ 

KflftVEPmtHV FARM S! 23 .CLA RING* .IOWA 



RAISE RABBITS FOR US 

WE SUPPLY STOCK AND GUY WHAT YOU RAISE 

■B P4YITIU ¥OW MrOHEST PRICES I- HELkEiO ,ll-1 M I r«. 

k*:iin r book rain l-iK »dJ mi'nlblr rao-rhcl Ism Ii ur» 
■li^iirtiLif -prices ni pay imr breeder*, iflc. Addr*** 
DOOR IHTEHfRIH CO, UK,. Ill HU) NIK ClTT. F. V. 




70 BREEDS ^Tii.RUrci 



turteyf, 

.lifljfljg 

high quality and moat prciitatjLti, Fowls, Eggs, 
Baby Chicks Mil Incubatora at mw low 

prices, AUCdd’R treat plant — Educe 1 81)3, New 
lorne valuable Punt try track and catalog FREE. 

NEUBERT Co. F Boa STB, Mankato, Mm 

Forma to (list Loud Soldier*. Indiam.Trap-' 
pera T Hunters, Wild And Farm Anlmnln, 
23Q different forma tn select from. Entry 
form ft Liam n teed t« cast perfect figure*. 
Send 5c stamp for illustrated catalogue, 

HENRY CSCHIERCKE Scinff Rd.GHEKT,K.Y, 

fCINKADE GARDENTR ACTOR 

and Power Lawnmow^r 

A prat 1 ! toil, Proven Power Cultivator ami Plow 
tor GarrlimcTBi, Suburbanites, Truck orn. P’lii— 

Eisrta, Nuftwiy men , Fruit □ rower* and rwuitry- 

tnen. La* Pi-k*a~ City TvmE- 
AMERICAN FARM MACHINE COMPANY 

103 B 3 3 riE- Am. BL. MW.ircHi. M<nn- 





UnderwooD 



.1 fl * * 




Famous 
Model No. 5 



Fully 

Guaranteed 





Yours for 10 Days 
No Money Down — 

Tllink of it — over 2 mill inn buyers paid $ 102. 50 
{.cash} tor this mntlel Nti. 5 now offered dircct-tm- 
you at way below of Rhinal price — ami rm t-asicst 
terms 1>c 51 ilea. Positively the Greatest liar wain ever 
-o-l?: red. AcCcf’l the special 10-dny trial offer and lie 
CLinviruecI, See tile neat, perfect wurlt it^ldes — com- 
pare its bright, shiny tie^ rieAS withnnt t i&k, Rcc- 
Or^niied :ls (he finest, sirvmjcst t3 r ]iewriler Imlt. 

tasy Terms — only 10c a day 

lien' is pohlvt'ly the iimoe* of a Jlirli-me to uwn A tVurliHilMP 
HijEiilurtl I’nikivtHid ,Nu. G rnaiTjli'ltls mini shed al flu ' , . , r¥ I u«. «■■■ I 
lirlei! a rul easlwat ecitus. All cfjiunb’rii wills nmili-tn jriJiJnnvi'EiieiLEH 

lairl 1 1 1 Li .1 1 HliinUM -l-niw li'-yLioiu rl, 

tuieli *pa[ i-c, Autofflotfe 1 1 l-i i n 1 1 1 rin.'isi-, 

iJuft P-li, H-mtar r 1 1 1 1 m.ifj , etc. Ural 
fnr Ihj-uhnm ( i»d [lEnteRh-i-nnAl Ein-ri-— 
Inn In- n, EhKJtnui. htory writers, etc. 
Don't k-x Iht* cpAncv hiuih hi'. 

Money-Back 
Guarantee 

You Mate Bviu jfiO liy quirk action. 
TUc i' trULiirif fiunniTirred UntliT- 
ivjolN mjw VriLi ^S-hSd (cash I vltlJe 
HiiLiU'iE siunilj Ir.Kis., $end no monty! 
Tbr Cn-dt-nTOorl N vfiun for HI tlavK' 
iriuL It J- nil kfP|R It— only ton A day 
.unon [kiiys fur jour llndcrwootl dir our 
nt-w low tuirr nna| Seud 

m I EinfttbrforrtlilB iitiMlAt off i*r lawitli- 
dr*u?n I Hv mi'Hilicr rt fr>' marh inc ful ly 
Etuninlml ami wm tm fh iiny triut. 



Learn Touth Tfpewrilin® 




l^nrn touch typowhtlnK 
rri-ic? C'oniploto (ho am 
s-tudy> ccmrsKt or tiiiiout 
Van Bant System riven 
With UtJi oner, Fully 
llluotrated— OAolly 

h»mwt 



I r tern at ion a I TjpAwfSTAr EtehAni* 

23 1 w. Monro* St-. OhiCAqo, Dafth 30 1 

jlrad irmtcrwooil So .1 fF. O R. I' litcapCil it OttN? far 1ft ilnjV 
I rial. IT I ..ns nnr tM'r^elb siiiIhAkI I ran toium If M|WRrt «llwl. 
[f I k«K]i it I u-lll my W.oei n inoruh nntEl I haiMH- pud f tl !I0 
I terns prh'ei 1h full. 



Kane, 



AKi' 1 - 



Aiddmn - 

Town i ,i i in ii,. Sl.a t v - 

HrEVwIw , T . ' . . , , — 



WJIffiu tmliwp pfutrtc ineHtion Poiwlnr Mechanic* 
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^AGENTS Make *380 Monthly 

1 L ndlx LU CANTER WINDOW W^llKEtn II™.-, 

Jri'.'i. Kui ii iirrt, <3 .-<h| Lta^t^plni aLiieuirkL. 

JtortfleLeJ Rirritiirr. H r»i- loibl. 

Cirlir Pnniucts Cwi, MO Fro^t C*»%*l«* nci, Ohki 



Light Your Keyhole? 

Prating lerane flas.bj‘hfhl crnnlwi- 
Lmo r rHirnriVnr, imbnikahte Ibakli. 

GvriM -potF fclT*S kllBtffl il**t*P 4j-r k rut Ibiri, 
tw-nrjr i^ij COnuJlK Ipttlrfr «aw: RFttNWHfeikr 

liktAh; rtnaanl bfitl^rr. It****™ *c Vfiiid- 
I lie IWb Car hunt a ht* V^«Tl !»*" •» ■-* 

Hi lilt'd with thin nhfii'Mi* nibrrltj. *3 .00 
htH, etafek. j^wlajE <■ nr m -a,; iw i*i> r»rrwjjiun_ 

HOYDEN STUDIO 

Dopf. 3 USD instdwir. Ho * lork. H. T, 



GOOD SEED CHEAP 

GOOD AS CAN BE GROWN, NONE BETTER AT 
ANY PRICE, $4 YEARS SELLING GOOD SEED 

500,000 Satisfied Gwdenert Annually, My 

1 V 3-1 c:hilIlhk contitius :i!l the latasE Unproved A Oil 
'tttBdfcfd varieties of Canltm. FattU, flower 
t?«cdjH. Fruits. Bulbs! and Scrubs. Over SO0 
111 HdtrtH Inns vrl f h ft i m t>lGL« cult Ural 4 Irei-tlons 
foriinnleiiCfx and tiouve ptuntera*, 3 Uiinfc It tai 
UiO btfit r'AEAldfi [lutiil-tifyl in America tiwjjny 
Plait ta htit a <bfg gitdin this ipring. ? 
want everybody to try' tu>‘ NEW HE STA- 
TION *TOM A TO. *' King al I ha EarHei." 
JiHfft lrf,rne NqH d Fruit, DW|I ftcsrlet, lii« Vlmlder 
Disease RcibiLant. Write [ijituy Tf,ir my flfc 1M4 CaUlnp On cl 125 £00(3 
of my New Bensal Lo a Tomato frfjp. He ad 3c ata m p to CO v of pCwUm*. 

R. H. SHUMWAY SEEDSMAN l.i tnVimVfM o! HA, 
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YOU 
HEED 

THIS BOOK 



Send for this B's Valuable 1934 
Catalog. Liststhcmost com- 
pk-t e 1 in coi" r ad io par ts f o ; all 
■erv ic c re-qu i rement s. Fea- 
tures latest Long and Short 
Wave Radio Sets, newest 
Set-Building Kiis, and free 
diagrams, Sound Sytem^ 

Test Instrument a. etc. Our 
prices are the lowest. 



Radio 












DON’T BE WITHOUT THIS BOOK! 
IT’S FREE! WRITE FOR IT TODAY1 

ALLIED RADIO CORP. 

Pint, K, 833 W J&chton Blvd- 
Chiugo, III. 

Please send me FREE’- your NEW 3 9 J 4 Radio 
Book. 

Name, 

Addrna 

City .State. 

Scf virrr:i-iti Q Amateur f Denier Set S m ItleT 






THE TRUTH ABOUT THE NEW 
GOLD RUSH 

( Coiiiinud from 

and a receptacle to catch and retain the 
heavier materials, including the gold. The 
sluice box is simply a long trough set at a 
slight angle. In the bottom arc cleats to 
create an up-current as the water ripples 
over them, thus carrying away the lighter 
mat ciial. By sluicing, you can handle six 
or eight cubic yards a day. 

What about your reward ? Can you make 
day wages? Possibly, but probably not. 
Can you make expenses? 'Hie chances are 
still against you. 

Nearly all the important gold camps 
were discovered by tracing placer gold to 
its source in the veins, so placer deposits 
have been gone over time after time by 
prospectors looking for veins. Since the 
days of ’49, thousands of men have worked 
up and down the streams flowing from 
known gold-mining regions. 

Besides ibis, hundreds of companies 
have been formed to recover the placer 
gold on a large scale by hydraulic meth- 
ods, dredging or using drag lines. Placer 
prospecting should he undertaken with 
the distinct understanding that not one in- 
experienced person in fifty will make as 
much as one dollar a day, even at present 
prices for gold. 

Undoubtedly many other deposits will 
he discovered. But most of them probably 
will be small and of low grade and t lie ex- 
perienced prospector, not the novice, is 
likely to find them. Also, occasional pock- 
ets of placer gold, and even nuggets, will 
be found in ground which has been worked 
over many times. Such instances are le- 
gion, hut the long chance is nothing to 
build hope cm if you arc prospecting to 
make day pay. 

Yet, grizzled old sour-doughs never give 
up hope after spending years at the game, 
and if their reasoning is sound, you have 
at least a chance to make a strike. If you 
draw a number out of a hat, and there are 
999 others also drawing numbers, you 
know your chance of holding a winning 
coupon is only one in a thousand. That’s 
about your chance to make a strike in 
placer prospecting. But don't take the 
chance unless you have a grub-stake be- 
fore you start out. 

f Editor’s Note'— This ia the first of two articles on 
g&Jd mining by Professor Worcester, The second will 
appear in an early issue.) 
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WAGON-MAN.. 

We furnish the Capital 



AerMt T NHprtDAlhJe, dticcf-HKfiit. 44>y ear-old company 
now JuafcN tub nurons-lnif ulltr to honest men. invest 
no capital f Let. us i-tart ynu lt> tfeto |« rjJiaiHint hualne™ 
that YOU ■own and control for jrnin^df Bkohh tha 

autharltfeil MtCartnart Dtiltr 10 O handle I hi: com- 
Plata MtGannan line — no rod tapa nm! nn if! vision 
of lino. We flnanne • nn You extend t '* 0 1 II m your own 

Orillia and CLL-tomm when \ i pleror Onfi a rrrLaln 

numlrer ill tbwa -'in- iin-t*” -stiiiri.-, are open. 

Euti orio i iff cm a - I i»i .n.- wim il cinnwe to put wm* 

mu eipt. in the hiink every wiN-i U n Eii -- 1 . stem I J' men 

win write promptly sir*-- :l:-- jn-it of li r -I r-» * i &*■ s 1 1 r*ri- 1 1 - . i : 
Write today null fi.r ■ mHnvr nr offer. Aildnsvi 

T^i) Flriiqiwof ITfIciuJI^ Ser s i it, McCaanM & Company. 
Di(h llVlnana, Itlfnit. 



TAKE YOUR OWN MOVIES 

This camera fakes professional 
quality pictures. 

An ?ii|ri Marble Ipiuniiib — iin|i(t 
i.ruL r i : ..J - a i r ■ ■ ■ i £ Nn Fib; ii-iijs W-> 

■I mci ril ri|iULi r j-J *j[Ji f-'-A .IcTita- 

raEi I Ir Irhi 'ill hnil r- .| I \ f 

iCltmUrij ]li till. i fll ni ^ ! Li ! aLli tbit 
iBJ 1 *}* 1 *. tl«vnl.i[»*l (m 

Bargains Only S 7.00 Postpaid 

PROJECTOR to ahow the movlLi you 
iiiKt'. Entertain the whole iemilv. op- 
erates from uni’ liiht aoettee. ONLY 
yr.se postpaid. 

SPECIAL OFFER— Bolh for 513.75 

If i- Lin- a ■ - o n -. £ 1 1 - - ! r it*r uf JUni. .uhjtirtfl H. - ri jir... 
friHir. Wrile KOVt' Iw bu» FUKfr. enLal.-.i-.in t.| 
yiuvle tiupvlri. 

PARAMOUNT MFG, CO. 
Dept. G-G 7 Boston, Mi». 



su /fer- 
ine Lai 11 

Heelner Jmwi 



FRET WvtUT 



* 3 EH Surwyr Co. 695 H E. Tatloa BuuiiUHi LtortviLlt Mj 

FIBRE LIMB 

to your stump — 
neat, lie Fit, Ra&y 
tlrp.ee for aL] dc- 



TliO ivutn who rntudi** gel* oliead. FniiylMr Mevlmniv* 

I'rcie will advise you what hooka to road lo ndvanrr in 
your trade * JMHI Kan l Ontario JSttrct, Oiirn^M. Ill iron*. 

N0 J0KET0 BE DEAF 

-Every deaf person know* that- 

Ur. Wuy Tn-ttilchlTn^.-Lriic-ar lua nslch ticJi after 
inrdcal fnr years, with his Arti* 

iiuEjir Ontrtm. lit* *vnre thvm day anil night. 

They Blrjppeil hifl hcml 
TluttaR , The f arc iflViftlti le 
iimjrumfuniiblc^wln^ 
tir tramiriefl. Write fnr 
THl H STHflY, Altu 

liouklt I On L>. i 1 niMil, Arn ii'. i'.ji fiu r J 

THE WAY COMP AMY 

79V 13 Df m min it I da. Dijiroit, Micbitmi 



...ana new 



REMINGTON 

TYPEWRITER 



.. .. both for IO(-a day 



C 



Think of id A splendid practical course 
in Modem Touch, Typewriting. Makes 
Du an expert in a short lime, Also a 
and new regulation Remington 
Portable typewriter. Nat a used or 
rebuilt typewriter. Standard key board. 

Carrying rase includrd. Ydu Bet all this for only Ifte a day. 
You can cry the typewriter and the typing cOvrtt 10 days fitt. 
Send no money. Writ* for full farts about thia offer. 

Sayj Please cell me how J tan get a new Remington Portable 
and Course in T y pewrii itig on your 10-day free trial offer for 
only 10c a dap. Remington Rand ln<-, Dept. $05, Buffalo, N. Y* 



f Sl§ rf*Rl f ^ Mink, with our 

ft, Id WIRE TRAPS. 



Rupture No 
Spoils My 



£ 



"'Now that I am rid of my 
rupture and do not wear a 
truss, I enjoy dancing again. 

Many strenuous activities are 
leasures, because 1 am not 
and (capped in any way. My 
work is no longer a task — I 
enjoy it. No one would ever 
believe I was crippled by 
rupture/' 

This is the way people 
write us after ridding them- 
selves of rupture by using 
STUART'S ADHESIF 
PLAPAOFADS. 

Stacks of sworn endorse* 
merits report success — with- 
out delay from work. 

Plapao-Pada cling to the body without straps, buckles or 
sprinilH. Easy iu apply — economical and comfortable. 

Convince yourself by actually testing Flapao at our expanse. 
Send coupon today. 

Teal of Foster **PLAP 



FREE 



—MAIL 

[ Plaptto Laboratories. Inc. 

■ 7H9 Stuart Qld£>, St. LouIh, Mu, 

Send me FREE Trial Plapan and 4S-pajre hook 
I Rupture, No charEt for Llua now or later. 

I 
l 



AflftrrW! , 



When wrifin^r to atEucrfiaters please mention Pabular AfcrAfinies 
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“No Mother to Guide Him " 



Watch your dog for 
symptoms of Worms. 

For Round and Hook 
Worms give Sun- 
GRANT'S S UitE-SHOT 

CaThiti,e 8 or Ser- 
geant's Puppy Cap^ 

SUU3S, Sold by deal- 
ers everywhere. 

Write for Vour Free Copy of 1 ‘Serge ant's 
Dog liooR ,? on the cure of dogs. Our Free 
Advice Department will answer questions 
on your dog’s health. Write fully. 

Feed Sergeant's Dog Food for strength. 
POLK MILLER PRODUCTS CORP. 

West Rroad St, RichmumJ, Virginia 



Bargdin 



5 



95 



DeVilbiss $ 
Spray Gun 

OiMPTatPS from 20 tfi uO llw, pnraurtt, 
(jriuluffs fail Hj>ray ft In. Ill Width. Tilt 
ndju^Lablp for round or flat spiny. 
Materuii flow pimtrn>l r Rj>rft> r » lacquer, 
fimrntrl, paint. V am till arnrl dueo, I'ro- 
ilUcra- ymofiLli even finish, dlapture'inuTil 
■j ru, ft, snttu, aluminum qi. etui. 

Pint ela-i-t mason Jar can Iw luod fur mxlrni coTtlaJrh. 
Cr. No bettur cun nt double our line?, ircrui chock 
or [nouey^tirdcr. we prepay chanres. 

WRITE lODAY 

St'iJ lll-U'lrirf-d "pn»¥ nqUIpHWnt Ul! 

NATIONAL ELECTRIC TOOL CO. 



Hi W. La let St, 



Dipt, m 



Chicago, fit. 



A. C. Electric Plants 



MAN A. C, PLANTS fiiraUh ‘-hr wiirm rnmnl h 
rllT KrT^f* - ! ,LQ Tt>li, F7*r4r A, C- &p*rn-l«i 
Mill. ill. W«lrf Syilaili*, 1-1 n^UBthoU 

^ppliunn, Sl^Bi 300 to 10.000 Walt* 
Available fr'm Htncl. Nu Unlti-fl' ust?J 
exrept tn utait the ebrlnE Ideal fur 
fitriuu, H'amiKf and IwkC tinmw, 

.V« a rr« mf p. C. Ufidtit. 

D. W, OMAN & SONS 

R^yaLion Avp , MLoumpoIII. Minn 






Skates 

' ' CHOICE of 

CHAMPS 



"CHICAGO" RuUor 
Skates iiiivn mm and 
feetflht] ah fel more World rtec- 

oriis Until flllutlKTS combined. 
They make CHAMPIONS. 

Hem ttnd “CHICAGO’S" 
TJte Ifor id "t« Oiiiitrjl 

FREE BOOK I 

Skate" GuniXr 
cUs. Send 10c if you want Gold p. Club Pin, Write Naur] 



Beat Qutil 



*y 



SPECIAL PRICE for MARCH, QIMLY *IT!> 



Regular *2.23 — H dealer can t supply — Rrmit Direct! 



CHICAGO ROLLERSKATE CO. 



buffer hSta ten irilh kreorrfs for Or<*r 2S \+nra 
4111 Vul Luke Slrwt CMcapk Illinois 
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SPARE TIRE DOOMED? 

/ 

(Continued from pajje 581) 



the fact that his tires are built with cords 
whose libers are insulated from each other 
by rubber that acts as a lubricant and re- 
duces heat-producing friction. 

Some tire experts believe that the low- 
pressure tire is one of the greatest contri- 
butions to motoring safety. A favorite 
stunt staged to demonstrate the action of 
t be low-pressure tire consists of cutting 
several holes or “windows/' each several 
inches in diameter, in the side of the cas- 
ing* so that the tube is visible. So low is 
the pressure that the tube does not burst, 
or even protrude from the holes. 

A. J B Mussulman, one of the pioneer de- 
velopers of the low-pressure idea, says that 
a nine or nine and one-half-inch tire, in- 
flated to ten or twelve pounds pressure, 
can blow out while the car is traveling 
high speeds without the driver knowing it 
until he slows down. Centrifugal force 
keeps the tire distended sufficiently to 
support the car. 

As a motorist, then, you have several 
choices; You can purchase for consider- 
able more than the cost of a standard 
tube, one of the compression or gum- 
adhesive types that will resist most punc- 
tures— and will wear longer than the cas- 
ings, If you are willing to increase your 
tube expenditures only a little, you can 
get a tube that has a special air-seal coat- 
ing on the inside, or has other construc- 
tional features that make it more durable 
and less likely to leak. Low-pressure tires 
offer another possibility. 

The future of the tremble-proof tire is 
uncertain. Some experts think that the 
adhesive-gum type of inner tube will be 
adopted generally. Every tire expert con- 
siders sponge-rubber tires, various modi- 
fications of the solid type of construction, 
as impractical. But an inventor may ap- 
pear any day with an idea that will revolu- 
tionize tire engineering. 

While you are waiting for the inventor 
to appear, you probably will experience 
Hats and blowouts, although more rarely 
than in the past. If you do have a tire 
failure while your car is in motion, remem- 
ber one thing; To apply the brakes sud- 
denly is to invite disaster in the form of 
an overturned car. Slow down gradually, 
even if you do ruin the tire or tube by let- 
ting it revolve around the wheel. 
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EASY 

find you niny beninic 

a Radio Star 

PIjiJT I Linc-3 /Itlf 1 rrri On yflur P-A 
* n * i then id piDigrrt s, n rfm i 

popularity, lict nhjit you 
■s'nHf. J cin a hunil or rttiri your 

ttiirii in fhrrt r month*, find Itmvbc 
ttuurl thrill miliums (in the mdiu,‘fi£ 
ft. i raiiM)( b hig * h r^cii. (in u-ec ynuf 
local niunic dealers, ley u n^', 

inimpct* lf«mhonc or clannei. Or 
Irntl /nififttf ttniav far hr auttfulfy il - 
fuMlralr ti frer tralttlag. Si n obi I ffjtlJ 

Easy (enns. Stan uaw. Write today. 



-AMERICAN 



Band JH5i r a Case company 

50J P.Ad!(f S . r Elkhart, Indiana ild1£ 



Learn to Re-Seat Your Chairs 

Hlvw you ft chili stool or 
bench that yon would 
like to fi--*i( L iit? IV o will 
toiieh you how to i|o it. 
I’ §0 v i rli r r Cano. f{ u ph , 
Kwd, Splintn i Fibre Kindi, 
Ciuir \\ ebbi ng ar G nii? . 

instruction Bwk Only 10c 

ft'nrt IDr lortay for our lilt b- 
tnitod [fiAtrurrtcD Book 
•’ "■ hr. I • . ■ uiiiHjj' how to rln Seat ivcwi'lrut. 

The H , H .P E R K I NS G 0 .,£54 S he [ton A v t. r N gw H av en ,Co rm. 




LATHE 





l™ nri«i. 



METAL- 
WORKING 

Precision cquEpmout lor tfip HiOftll 

rrinp. di“<Lirn.H fljiri ti m nuJa c- 

turitLK pmucre'es umkethEfl iinnkzJrm: 
barenlu [Ki-^iLtLe. tXmmlotR met£l 
wJ-ifklTld hi |:m With cornmurift *1 IskH-rtt r Crimbrnfi- 
ttou ifuip-oLiite awl Inthwndent chuck ikcid tail 
r^nt^r f,* HwlngE Li t' length, 2Q IDs. Fend pont- 

rard .(* l swl-due w m.v,. Urn, Cad I J].lh>. Pujin,™ 
p|i , riprHi | O.n. I-nlll# r-r wrtrjtl-IUHiTni Alt,u.B M. AOnrl^ 
r«h1* tar *.L|^ •ai.'li,,,. ij,wtuiit. tt c „ avail at wr „,. 

nvncncin Machine ft Tool Co- Dipt, iP^9 ZOD Biro-td wiv. New Yofk 

WORLD WIDE SH ORT WAVE RECEIVER $J75 

*2,500 MILES OH TWO TUBES t S H 

HOT A TOU NOT AN ATTACHMENT! "W 

t ’h detailed loatrurtluM enable you to build tljla 
pro htialanaL atn&ounnz nrt ynniraetf. LYnrld wide re- 
n epMr.n rivr,r,r^r,,hrL-hftll Tmw In™ 1* aOO 
[ueErrrt* Octs foreign brimidcilkth, police cnjW iiir- 

fW"| l*'" c 'fftECJ I r^niplrte hit iiui IidIbp 
plr- vl , Nr. I m()j h- it h *rm r,i-, VMUf rirt *niF nr>i : I >- InuLmni iim 
(1 ■■•Ilhl I lim rF n ..rl nhlr ’ :irji n rf-F,vr i, i>Hl ..r 14 T il 

r x - ,0, ^.ndikl .JJ ^ |„| f | 1^, Im, rn r . 0 - \ “ 

-iL.n i .Iin I II I, let-lit Orduf duTBl Iroin ■nJcrKJi.j jnr lilf riilLin., 

HARRISON RADIO CO. t Dtp!. p.3 f %AZ UlMtrty st„ N, Y. c. 




METALLASCOPE 

Finds Buried Treesure! 

The wJtjMme 1 ii-r rntnent for prewnfetitui Raniy 
1'nt^ f-oi.ii. HtLi Pfi onrinTfYjH. A 
rrf-nMr IVc li^jptjyr'lca.l Itirttrumeut tiBrii with im- 
fn linjf surrfiiH by nnnerw. pnulif^ , treiL-:itfi“ 

tor hLcrJilLU-E^ ^ tF0 ^ ,P| <tr f« ff f>M. Beutl 

METALLASCOPE SALES CO. 

man a, Chun, p, l,. c-Ut. 
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KA tl f ■ ii ■ . c i j ' r..- 

nJ" H t-j -fjflbl lird Ihn.' 



, . Ordr : — — Scirtfieii fur '■ 

_ ■ ■ INDECQ. ?li Jtfta si 



till. linK. j lijrLf 
in ilrllaiii' 
1 *« n. i Ii c r tiF 
will, initri Ml I 
LiKikJfll, I i li.i 
in id * I- in 
i t‘ 1 1 ■ i -.! i ■) ■ . | . 

Uflitfgepq t. Conn- 
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SdOO PROPIT 

t*tW monthly 




HOME WORKSHOP SAWS 



Made by DISSTON in Lb S. A* 

, . . eit/icr Crosi-ctjf or Rip, or Co mkt- 

natfon — to fit your bench saw „ , * 

1-1 r re n nn ynhje in rirculnr !jnw. r s for htnnr- 

craftrrS-+ A tnl (tlhcfi whn KhVc aniftil bench SflWa — 
circutar ehwi made by Diy^ttin ut pncesi you will be 
Scr tbfrw tDiluy At youj- hnnJwtire 
■j rater a- if he <Ti>ra nal have thcni, write givint 1 ' Ilia 
name oiitl We will ice that you are aupplied. 

Ctuh-cui or Rip or Combfnfliien type 

6" W hole $1 .15 8 ' W, %’ hole $1.65 

r Whole $1.40 10'5/ 8 ' ,^ ho le S2.10 

Pritt*\ i fi htih r ly foiiifa&r in C;matla 

Write for free etipy of “DisstoTi S»W, Tool anrl Fite 
Mauua] whirh tella, Imw losct and file auws and liciiy 
to choose n-nd unf tescjla, 

Henry Disstan & Sons, Inc, 

311 Tawhy, PhiUddphia^ U, S, A* 

Canadian Factaiy: ToiqiiIc 



ELECTRIC PYROGRAPHIC PEN 

engraves on Lttiither, Card bon rd f Wood. 
Paper, Oilluli lid. Cellophane, Silk, Glapp, Metals, etc. 
t-omplete r^umpto Outlst, inclvidlsri.^ If) ahotrta Kold, 
nlvor and colored fuila, 05 e iJo^toaicL. ^imcmJ 
Quatititv JVicc, 

DISTRIBUTORS WANTED 

Circu Lnr Jin-d Bn nip Lea of wor k FltEE. 

IDEAL, 112 East 23rd St., New York 




» ■Boomc-Rtinfl GOLF PRACTICE 



Stilt far 

Dtlills 

With this fig practical device, Golfers 
cun hit ii full-awing with uny club and 
,+ TH£ BALOf RETURWS^ 

Wcubc ti standard ball vrith our putt ran reed tinchar. 
Boomeninst practice etui cut 5 fs> 1 V stroke J off score. 

Tft-ii i tit i fnl ian ii Siueufti nt the Count i-y. 

Low Cokt instant Demonstration Big Profit* 

BOOMERANG CO. .3953 C>ttf|i Snn,ChJcin,«ii. 



VEST POCKET ADDING MACHINE 




Pr>M -Irik i.f , ,-ifj 
iptriir- Hiuipli «Ld 



Ad;:, fi ld„T*r[* Miiltil ; .-r 1 1 1( III, , 

r.i-rtj-i Li,,. fdoL - tnj. kui!i,: n ddlir 
hrr , Cu^tmalead i 

FREE TRIAL 

— si:^d m MONEY— 

J,:«l Mini usd UiJ.SK,. Vi ■ Will ■hjp Cu.- ;lUL..t ||Iie.«|j4UlY 

nV "in r , V J,, k’ I' *1 Flll-L |i -'I .H„ f„ .-^r* 

j I r ( r -fnd Ti.1. } J Dr: m jjni h.>, m- 

i . "f I I I !>., ;,(j, J »t:-T I I - -J > v I r I r 1,| , ■ | J Hi . > T ' 

wk TWilUtAKiJt ur t.t, tirni.it 

CfLCULaTpi, MSCHJSie CC HIP ft NY. 

I HlrJil P. O, fan- Ilia, D r ji I . Jl. CHICACu, ILLINOIS 





Hrni-f liliiff |;nyin c bneln«w. c-r >'LSIJT 
.jwn, t_ ! Llij-uaI I y Ju «: nricr-s loi B. 
^uu ^tan ii, Fbi< pn.rtl lnikkiT.^ 
■v. Frt «.r con. than you ij.iu^irii 1 . 
Prufii* will .-firiilv [or for it. N(.w 
i« thu Liuaa (o IjIL^ L»foro Lofluliun 
Gontiti 



right mow IN 

SIMPLIC I 

30 DAYS 
TRIAL 
AT-OUR-RI5K 
530 MONTHLY 



your, Shop with 

ED A CL C WE 



THIS N£W 

LD Eft. 



ThiHllnan-flfl af : !id[hi urd dBItillii tug 
Tiinncy wJih II 1 1 1, arc enntiJnc IN ah Ilia 
many [:rnJ3|,il|lj. juljn nriH ciQras-irtiUlioa 
wwk u tela j uu Lund I r, r tirek the 

Mtsi- j.m'w irjci fpj.ti;,J m, ti-ar cut ad 
nod sFinit Msrfny tri 

HOBART flHQ5„ Epi M-3^, Troy, Q, 



] 



□ Cm 

Q tlls-clric 

□ Belled 



□ 14$ Amp. 

□ 200 Amp. 
Q 300 Amp. 
D (H) Amp, 






I3QA 



POPULAR MECHANICS ADVERTISING SECTION 



LEROITYPEcI 
SENSITIZER * | 



NOW 



You Can Put Photos on 
Cloth, Wood or Metal 

it f s Easy*—Anyono Can t>o it 
Permanent — Wiit Net Wear Off 
—Wit! Net Wash Out 

Wl Lb Ltroltyiw Senmiiti'er Hr \jt non 1 mar to 
print your oo*t»h*to and other pboioa an 
any rlotb. wcijiii, mflal. or faljrlr 
rtirthlorH ulltow.-i hiniiketfehinfi!, flcurti. tic-, 
liuticry, und crwonr. wood sufJarcB at vafiw.1 
kinds, mindful IhSLrUmemJl, lotLlitt 

cupa, otc. DItkiIodi Dim pie — anyone 
rm; do It. Ono Oottlc wlU nut lie about id sty 
prints, 

R E fH B LACK A N D WIT ITK TON E3 1 1 
rook one year Of reaiE&rch to develop I-firof- 

X frocu 1 be old (juTiioned septa fbrowTii 

t to till' lutctt Of pure 1 1 lack nDd Whit v 
picture. Leroltype fs use*! by leading 

t tlEJtnjtmphL-ni all over Lhu world. Send 
l.fHJ, plue iuc to cover pun! an o a ltd pack- 
injff, 

In your twin lima! Be 
lh* rtnd oisi* In your town 
to f.uko orders tor print In* on riot is unit other new jntrtnees, 
BuhkOsL o pIioto of your lirlabthor^ huby on her fancy 
pillow, etc. ] .erolt y pi? printing him u Ihtmaiind ujufluj Jor 
your LmaeixuiUou. Order HOW. 

CENTRAL CAMERA CO. 




MAKE MONEY 



£30 S. Wibaih At«, 



Dept. PM-J) Crblca Ao. 111. 



CENTRO - CLOTHOG R APH 



Similar to LtroUyfuE but Fives a rich brown tons 
Instead Ot liliieh anti white and prints only on 
Hotli. Will prim nbom l*cM}4ve plrtUrCJ. 
Apnd 3$c pIun uie to cover posting nmi imiKlng. 



35c 



SALESMEN WANTED 





ip- ip’ll +i H ipnra cri LhfLiij. ma.FTr]i'i:s Li* Sit mill 1 T»eImt" p 

. . PJI ■Vf-VIPxl-fe AnniY ( nrl crm; mNrfalh* Eliat 

haavj Wf riHanirfrln] JWPCMl* 

IL i* Iph h I ii ik ■ rj.t-r u Hi | Ikii tun i ■ rivIKT III LIl the 
■ill b*nniiri JM..I |Mrl r lln^l 
K*»7 In rfflJ „. lent Jmitmi 
lLajn rawP acnp Tnrlap ■ aFi *,;irrl 

I [rKT i> V-n T *[ieiMnmly In Ir-.i Id ■ JkT'I .riliKbr t'-H- 
np.in Ibkl cl'Tii lint cCufl is. I 1 1 E lie nit al Hit ll'lxIliIH 

btran-i #¥nr !■ -r iiiiuO be mi nL.-iJ until in-xmJi' wiUi 

nlif nimi-Lil BFt[4f». 

Y.HU ri. rl, u tin tj nr iMbrv cnjnr fsir otly t.‘ t'l will 
hr me -n i = ■ i ■ b - Ujii Luid fiinJ earn [kIkI* ml uriiiui win by 
l-ei sj=i bniul 

Jit*i Ai *n'in dii ymq jirnro your dliilhy ^n-d »h™ » 
ta dllnfcH-ri l.i b> 1 1 - in -Im.liJ A IbUt llNl. |l^i|',' n-l. in fri'.f- 
tiip. tblteclj-r. -jIL -Hulnl Llrf JJ'.'I 3 i *mI fFcc jri " 
■ 1 rl«MTT t»TTi<(Tnr . Ji ■ ■ f 1 peTMOIsB <fl*ebM(U , f . , . |l . ! 
Vink i" Pii 'in ly rr-i'iLrruii'jit 

L>u ■ 't drliijr . . A>iAHfeg tin mij «|inlr *i'“l "f 
rau. far llm terrjC..ry y,.i| W'll'l I Hr Al I TD- 

UAV . *■ ! tiMin thH irnmid Hmhic ii! tM-n 

jsr .r,r.sh4i- t,„s.i .'si, 

AfLrr llcsicr rptIY w--i j k, Ji-hn VV Lii»h , c"‘ In 

|^||||J U Cl 'iin, U Knjny ini n rr pr:Ll Iin-i.m' .. il l ii 

i C 1 l r 'r a iniTl|i b kiiij Ikin' 1 "Ji, rijfil- ffllffl 
Alb hwh' wrirfc, u Bilim Tfia.tiOlf iL.;i|rr A 

TMCjaUtiGESS COMPJIHV, 



SPEED and POWERS 



S£A EAGLE 

FLYEfL 

INBOARD 

RUNABOUT 




Powererf 
up to 55 H, P 

Adrucu'er Prices 

16 Ft* of 
Zipping Speed 



Our competent boat mechanics will 
deliver and launch your Sea Eagle 
Flyer right on your lake or river, re- 
lieving you of all Jrlivcrv and launch* 
in [i worries. Galvanized Annto iron 
hull. Air chambers like a lifeboat* 



WHITE TODAY for Dei crip live FJhr and Dalcvtiy Pl«n 



MULLINS 



MANUFACTURING CORPORATION 

0OAI DIVISION: 

107 Milt St real Silam, Chip 




«*lv *11.30 Ik r HVa; 

0 Il'i 4 Wimilfr! Fit- lltr Hunii — - 
iwjiijtHl utiEy one pmnid — p] ttie in 
any light mn-kel amt do ■ Ihcm- 
.i rt't anil nHC juiil qiiirkrr and 
liriicj- No mini; "Ini* hand filltig 
— at irid- vitirir fili-i wcin"t Iri-ach, 

t>i a 1I.IND-FK fur (Tie shop, 
h inn c. ai Mur tout Lt. M'rluitii - 

c ^ irCi 11 lie Ip a If ru t hn« l| i l pc ihrml 
Ibis irnl new I hL Operates ciii 
AIL or D C.* MOV,. 15.000 r,p.m. 
til e day trial — Miinf j back 

if tint f’jniffird* Thrt< wheel 

(r*r, Orrlcr IikIrv, 

Chicago Wheol & Mfg T Co. 

IfKt Sl Abi'td r rti St 



■ i. 111. | I'Tir. Q fliifilifi't ^irnf fr^ii, 



fviT \^^Nofura! Eyestghf 

A^NSystsrn Makes Them Unnecesiary 

Now Used in over 30 Countries 

Sena for FREE information telling how 
Revolutionary invention makes it easy to 
correct Nearsight, .Farsight, Astigmatism 
Eyestrain, Weak Eyes, Failing Vision, 
Old Age Sight, Eye Muscle Trouble, 
Etc,, at home without jjLtsscs. 
NATURAL £Yf SrCHT INSTITUTE, Inc. 

Pept. Sant* Munitfl. CalH- 



i'!. , r'”.::! band saw 0'“: 

JA'i^ls Mi* 1 ■ IPfTm ilillriBi* Ifelit^. ^ lii|j:lr tn pif itpf niPil r 
LsF-», i Tl^Srlii ••“il, P lit lin h * S> uhn s-l.| l^r Mrr «l 

i — Innirp W»w i.IH-rili..ii ..r .IF « :IJ| win. I i ill jij Lil. 
lurid 1 1- sir iik |y ffiii'l i ! i-,| Idl'd I nr Inin -■ Ft.ln.31-. 
ArbnUp, kiu[ mttm ikinv*. P'lll* I trduvbtwt d 

Ilii-^i i,h«|H x ipwlfriaU "fill .'dLii-j Iran traf-.ir. J'ivr 
ii. I irf' ii ,■ -iknli.i -1 - | t in. -n 

Will itilp jilL'fiiiiiS ■]■■ ri'fflpf of JIS or 
send f 1 .0b, luldiiiv C, fl. D, — rriEinry 
liark Auuraiiico. 

MlC!tlC\K AL^TO ACCESSORIES . I.h 
I'fl" iJimc 1 llunlt HlJfl., llHIolf. Mich. 



EARN I 

UP TO 535 A WEEK, I 

OR MORE | 

Cl tow Our fnmoUB Fanfly Wfilft 
Qurrn MUMliFoOluit in your pcllur 
« lilRilcumcfil, EvpcrJHuro 

unucemm- — wo tell you how. 
Ii.| in Laii ii| f.i. il il i^ i FamiihiJ. J llijlfriltd 
tKjutlMA. Biaji NOW—^rUw twlnr- 

AMERICAN MUSHROOM 
L INDUSTRIES, Ud. 

I *5> Wwlnaugh 8lda w Tymip, Dm, 



Jim dandv cabin tdau ru 

riiByr I ['A 3 in, E {.1 (i'iiiM Ct JrTW ^(1 1 1 

Tbnil Still .■ rn - ! i- un 1 n ' t I C !3HH — inc!*!".!'' jU 

'i Mi,, m-iFin, E'biuhu- yr.il nn! Liar, 

■14 V'lh AAjH fractal' Bill III yin 
Dandf. Du I3SA, Waii.iii. Wiv. 



FUN and PROFIT 



Have fun today and profit to- 
morrow willl a Holton saxo- 
phone, Easy payment terms ar- 
ranged- Shipped on six days 1 
approval Write today for cata- 
logue and details. Mention in- 
strument interested in. 



WITHOUT 

GLASSES 



BUILD IT YOURSELF 



FRANK HOLTON A CO. 

Dipt. 247 . - ELKHOKN. WISCONSIN 








POPULAR MECHANICS ADVERTISING SECTION 
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UAL1.QQN TIRES 

Slio Hi 1.1 I|r«i Tube*, 

J J. I IM 5 fO.es 
wm.mi-iffl 2,is o.ssf. 
3'ii I ■ 1 ZL 2.4& G r K ■ 
y-M.-'-iH 2.44 U.L- . 

. " J i- J ■ ■ ilU 2. SO i ■ 

J' Hi I I 1 1 - 2 .BS 1,1 

IIJS ' . I ■ ■ .'If 2 .WB 1 . 1.1 

^Vl W-lh 2.90 1. 1 . 
■ ■ n a ii» z.9S i * 

no* 5. as aG 2.95 i r, 

j-. 3,25 l.l', 

3.55 l.: 1 

K'ji . 0 1 III 3.35 1.2!, 

IliJjii.in Jh 3.40 I.IL 
ilUft.U I!? 3,40 1.3', 

Jin' tf| 3.45 3.Z-, 
T-jH . I'l .1,65, l.. . 
■ 1 t!s 'i ."'i 1 ! ’ll 3,75 ],r. 



N EW 

LOW PRICES 1 

llrr-t' i*rn fcmliiN Po*- 
P5T flUtei »□ liri-H a, | 
pinivEfi qiF.alilv - . . In rpu.,i|*.M 
L:. jejj xndrpi'J ».Ui <fl^d m«'l 
J'T ■ V'-rivnr^ IhM *lia** , i 4 Manl briirtrt 1 
llrafi irriinHiriclHi; I iI.k biinlwn 
»n,-,, i ?r,i Miillanel ■ Tu . « , „rr heil. 

i.liluiT rn -vr Tjllitjtr ruhfier CM 
. j - i v pniillMilir Euiuntin yuia 12 miiDi||i| 
r a^ppJti-j* igDiJnr wicrnt L'ntjdjliun*-. 



50 -TO 60"- MORE SERVICE 



FREE 

&f Nil I Ml MOT -SHOT 
j! n-jr* Int+rtiififr 

»-i as 

i AVER 



RFC. COFTP TFMF 9 
fitfr T i rev Tubei 

■ : 32,25 f i. 4 l 5 



2 ,35 
2.95 
2.9‘; 

2.95 

3. IS 
3.4 5 
3,44 
a .69 
3-75 
- All Othe r tlin- 
ALL tUStS MtlW 
GU ARANTtCP 



3i'ia4 

Blit 

a±n 

SUM 

sact'i 
i IH 

911 x 11 

S-Huf, 



IP, 

U.Jit. 
fl.br, 
] .if, 
] .in 
I •■> 
i.:«i 



1.3, 

I . 5 , 

J. 35 

4en-d 5 t .n-D wilb >'H| lif tir.Vrnd, 

ll.lBfl r l: 41, | I . |r ill phi; if h'uhF. In I III 
4* I 5 . Vtnj ure niwinfil >«'>i tfrii'a rv- 

!■-„ r M-iM„^iPiii«Dt fi F J-y prl-ct. Orein* loday, 



lit" 

Mem 

'KtEFaii HOT 

intfi VJJ shot 

5*VP! nil. 

f iFmrr Ur ,<■» rlir'Fi" 
Incite it f 1 nf lift 4 
■paHi^ri wul* nme 
tie)* in ra|»*T In 

w#En.l I — Ei*.> ImiLh 



MIDLAND TIRE & RUBBER C0-, Dept. 27t5 



tfluti-i O Wdst Biniy-Thpul 4fr«Fl,Chlc»K4, lllinvii 



pNew automatics 
l i fire Alarm u 




'FLnwf’Ty/' the new tnerlmiiicttl flitch- 
fcnjm, del rein ii drv iu If- farEy -tagit he- 
Jnn- it (vlii t:< rrrj k Into dutfcmun mnna- 
flTUT InTl. (.'a! tu f i it lic-l p — mv m 1 Lvett r rc| 
umprny, 

salesmen 

Till' iurrlinr dutnOcisCHLliafi OH "Tire-t 'tv - ' 
lufiJi nnltPi ftnin iklmli-^FKlntirt— Thp- 
totti * — Idtitn'i — I 'ill iLfei' E 1 1.- 1 i r u r 1 1 ie, h — I |.,ri-.!i 

1 :l. ill ■■ — |- ,.t,i g ■■■ ■■ n- «.f "i'Lrn- 

t'ry" lead* in m I d i c ion nl pjiIi - nl OUT riuu- 
TilEiP tin*.* nl I'licliT^Tiuir’N A |.I|J roved jiHirl- 
nf!‘ tin* Lut intuit L' tm. Xotlimc ilili i - 1 ■ | 
fur fiUT Iim ij to Mil tblntilplE tquipmnnt 
1 1 i ■ 1 1 (rfii,rj ppodlli'a’S CHihm(t ul S J H m i ,,r 
inurr tin ninjiliE ci-nidr*. ll Ttli full '■'flnf.i 

nhvUt yfTir i, vc, past eiptrirnae. off. - 

DAYTON. OHIO. 



of ALL TYPES, irondmpilp. best 
1 1 uhIi i y at Lotvpfl t Pri et- 9 , W E DO 
K E F A I H£, U Roil accordions taken 
In trndff, Siati if option Guafsnt«<i. 

Frert JLRiFton* 

ITALIAN ACCORDION CO. 

1014 Blue I sland A*e„ Elrjn. A6,Chi«£0 




This Is Your 

Last Chance 

To Buy at Bottom Prices 

F RUM Mjudg to Ciilt- 
fffliiia, from Canada, tu 
Mexico, nil ovrr the world, 
thrifty, farsight ihI (joi i|>lts 

jirE v Iu a(Evtm- 

ti\ge of this hust (thimce to 
buy quality watelies and 
diamonds at low 

pdem 

We BoughtTheseWatches 
for You at Bottom Prices 

lVben tliEiisc are gone, even our 
tfuying power will not en- 
able na to continue selling ihc-so 
fine watches at such low price.4. 

Send No Cash ! 

Tii ink of it t Von tui n t h kt :it Lv unt a^i- 
of Ihpso Iwftijnn NOW :Lri(l pay wlu-ji 
jrrjpi H hRVP tfoniE up, Thrw- wuttlh-a 
arr RiiMsntc^i fnr u LifrtLmf 1 ni 4;irj^ 
non only by tlif‘ Sanin Ft 
Conrrwny, Inn by tii? urrai 
ntclj T'urtnry. Thny nrc so 
Qecurfcit+‘ t.hnT rniirnmJ H5H( Bovrrintii-ii t 
ofiiruiln i-|i rry UlPm — (iff 3’ 1*1 f fii> 

blfJlUliful lillN fO pr'TtlTt i but ji'wck 
i rs F-iiy tiial thry urn wort In frqiri ] s to 
s j niyrt' tlirui *t ii.if ll»m We 
will nrntl uni* tn you and let you 
wear it for thirty dnya on trod. 

Diamond Rings and 
Wrist Watches 

Vh ite for onr N"e« Diftmond Rinp of 
t [ oiuiim-L' and Ituluvn WrisL Watch {'nl- 
nliig, -ttow ing nieirvelcmn new di^igri^ ul prln ^ 
wldi'li ■ immr I h ■ cotit inued. Tliii^ cjLttLlog ik I’kI I! 
,\11 jivii Mni| l^inmondR wild on Easy i'ny ini'tits. 

Don’t Dclu y — for Ctilalt/U nt Oftrc, 

SANTA FE WATCH COMPANY 

36 Thomas Bldg. Topeka^ Kansas 

si,ini;i Fe Watch Co., 

Thomas Bldft., Topeka. Kauimw. 

Please aend me th« I'Rinlqg I hnvn cheekniL 

Itiiitrortd rtnd Dri'iy Pockr't WntrJirg 

I.jidifB f ami M' tiV Wrist W at ctK* 

LarliiV ctnd Men's DuLiuumt It i age, . . [ 



Aitrlrref , 



NEW ELECTRIC FEN $f5« 

for BURNT WOOD ETCHING ...Only J {gj 

Lnadn of fun , , . jif 'JituWe. Iimf! I>i : HlEne 4 [piiapl- ilh low re* I. r «e, 
Write for ealalrw CSM. Th»yer * Chandler. ttlO \V . Van LSureu 
Street. f’hJeiiifij. 

SE£ ARTICLE ON E1XCTHIC PEN, PACE 416, THIS tWUt 



PROFITS $160 to $300 Monthly -WITHOUT INVESTMENT 




AUTOMATIC 
AIR SERVICE 

Lifgeir 1'idii- 
r.i 1 .■ y , . ij tjlLnut 
ULTWI II, Hill . Jv I"- 
I--", > bV l,;j , 

Fll« i 5 - I Filly, 111 ! 

MmLUt. 




S-HOUR EATTERV 
CHARGING 

pvt vciir«ltop*hHm 
r^h;fH| || |..t J tnl«« 
_ . i i- in? I 'ill*. J i.i i- 

■ lih- jiTiiftiH, duly 

. 4 ii i. ’■] ,;,. i .',1 j 




£0 MINUTE 
Car Washer 

Flic i n‘Hl( nuAh.- 

fall m I r — IBVai 
j-;. tni«. d'.'a 
htlltl Jut'. S**- 
i n i pay r ,> r 
i l u ., I j nr 
llLUithly. 



T- t r i:ni kfhI ituftJ I. 
< I, l . h. 1 , i ■ Lurk 

||«<rii| ijf Ir.rrlr bL 1 — 

flu uhlital Mill, 

HOBART 

BROTHERS 

fl'ti 
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popular mechanics advertising section 




From the first trial the Driver 12 * Band Saw 
will give perfect results. Its 6* capacity, 12^ 
by 11/ tilting table, plus other features make 
it an ideal tool for cutting curves 
etc,, for all sorts of shop projects, 

Write for ful] par- JHu : A 

titulars on this and 

other Driver Tools » r ' 

listed below, JFUBlK^fe 



Jig Saws 
Bench Saws 
Planers 
Drill Presses 
Lathes 

Flexible Shafts 
Grinders 
Shapers 
Clutches 
Accessories 



WALKER-TURNER CO., INC 

134 Berchman Shy Plainfield, N, J 



EARN $40 

A Month at Home! 



■ , | I J Yhi. rr-n ffcQ full, -tin ii|fl )0 13 K 0 hnur At 

- “ hncrui plflfliirti rsir LI -' 1 Jr* Bifcmlmnrc 

f n.Dri«|l LKAJIN 111 W . < ■ 3 'A iL n J|> ■ frttt 

fulnutoi. I'tii I r- ■ ■ Mir Mtowi 

I .. ■ I ISO lo 111 IpJ llOAE pw : •; 1 ■ i '• Hi ■ f -*■» a«J% 
»Ri I r! T TM-m of W O* II-*: I wit'. 1 'll J « M, 

ni . . , J i:r h*ml U yt LIT lir:h L hi, ■TTBl " p; I 

uni it, rlsn i» iufcr f mki t>i SJ^M) r»*H 1 4 “ 4 Lit 5 , 

-Wrn* IrvT FHl-t (Gel- hit F'w &■«.<* H# 

.'tmjTPPi.n WM.'ilfCXEL. Hflfi W. HrilMn. DbpI.U-M, Chinn. IlL 



J EsttH 



:m0>C Wj MEW MONEY-MAKING PUN far 

salesmen, district 

V . MANAGERS. NO EXPERIENCE 

PROFITS STURT IMMEDMTfir 

Herd's a new way tr> mnlca big money wftlmui fselllitc (inj-thinff. 
Ym. you actually irtvo ihcae radios nnay- Pimple, cany |uan 
that Ja b rt j ii, r ] cur bic rnurtoy To wide awoke li uKtldtH. 

BEST RADIO AND BARADIO 

Two mBTYElcua mmibera, TTie , . - x^!_ 

BEST Iw, an amUirhJ Utile 7 lb. ■ , =^r. 

port able AC timl DU r&dlii for , •' "■ \ 

fitiTTie. otHitL ni]to r farm. t*c. - rM XV-.\ \ VS\ 

The BARADIO to tbo latent wp f I \ % . • 

r raze for taverns, Nturun. ff \\ | ' j 

rt-itfriLmniH, homes,. etc- a Hr- ] l .1 

real 2 raI. barrel with metal LI tv 

hoops uad W lh 5(1 stand. AC H f:' J- { I I t ’ 7 

hud DC operas inn. Bolls nr- ' — • /' ' ' 

diiw net tSuHrC call*. LlrtDBRd /f JJ 1 Ji 

by ID \ :.-•! *t-H • i Com- J , 

jianlea. Purity of ton® Msl ■ 

volume second to none- 

Writs at fltLre. We H U Hhow you BARADIO J'-Jn ' iS-^lw rwli-i hi Ju 11 > 

Imw? Id inftke bilf Ellionsr 1-1^, ..... . r i i. 4.- ,. * . ■ 1 ■ ■ , 

L rue awny ihe-n wonder radios. l-Jl n ,-dbi uJ nar-j-slii be i-I-.- un iltt m. 

BECO MFQ. CO., U4 W, Adimi Su Oeiit. m. Chicago 



Qtirz, radios \M/\y 

7 and earn up to 

$ I00°°a week 



Driver Band Saw 




Anyorr|gpwl)o It- Can't Fade I 

Nkih i LSrrF leni ^ nprijrij J”.i» s-firll niiL.Ni ■ I 
Ikr niHylr . 1 - jwhn-.rrnr, «d-..|i|Ei . harm- Ja 

■Wi {' . 1 . l-«lU* li |H t J 1 H I ur ■ 

S£NC NO ftSCNEV MU 

OiLlfll nul'.irlF, VrM — 1 r,ll ShBiihuht jl 

■:•' ''I J hiSlrn, lT»n"' , ii-rnir* Iimi* Jp 

S’ .”41 p'I - !» • 1 »|f air..' aifl 

iyj.| rhh, [.T.T lh:nhm»R -it n TI |.|. urr VVU 
il .IS. ■S»ti,Jriyliiia ■ ■[,. ni-n ! 1 . il 
f *i' 1 -Ci dS' !W.’I , [Nsl . 3C3 . 1 1 D RAH 111 II . , N.p* T ]i | 



The Latest Hollywood Fad / 

SalHvI IJW dix^rr nfTr+a ga> tthM Eur y«uf j 
lEavordla iihclc. Kut n liwln. pntir.i jumiIm 
W ifi liat nt't nab. ant ip nay m*S4Hal. 
ntnimjHJ. Bi jill Imlal S 'l 1 J 1 I |i I'CHiliL. ihn 
Ji.lti- 117 i ilT'i I'lilr.iLar ' 1 fi ■. j :i i. . 

fOTO CRAFT Has Many Practical Uses/ 

I ■' .rn-C-rah Ta VMf] to phuli. ■_ I] It-: t 
EfCttn? uli ■ti.KrfcliitfS. pSlPliiai. 

DfMtCsSlfl. fiiibiiFfy, hasiok-'f- 

r|unFa, i.lirv , (Hr., ipTi trnl" r. v M<k a 
Is » t. i . kilim . Mkk. 



GIVEN! 



| h t) a II Ij I n -» 
fa \m 4 * b-d:lln 

rvinr vLVrfi *rrls.k 



| LV r JL Wl' 

Hl-VlLk ■ 



BIG MONEY Assembling 

NEW BOAT da/s 

Mnke f>it majtfjf ssfls EH Efi Mmil 
KJ-YAK JfUU ''i/.Yj./p 'fu'j.'r Jll Ji 1 1 n 1 1 • In 
2 'tavh rrurn cvr\ iit-n 1 “Out-tiKfU '' Kit. 
Si i 75 F.iXl*. tV-'tiiry 12 -^i-riesT. 3 Ifl.fti) 
Oj t*' r .vl nk . Hraw'ii rtli y. Ka*i ! Snnppi* t 

I h m nil’ ; i 1 If , . ,| 4 -.-- ^ . HOI I! . 1 .'. a f-w iJ.illilTTi- 
i-i. Stiili i 'i r-- .n -■■,■-! ■ I I-- ■ *. Ft.-. H-. 

INdilLi Met I MEAD - , 1 5 >t: Jd_ir, ,1 S. Mirhal. 

D«Hl. Ej.j. CHICAGO. ILL. 



• DANDRUFF? 

Thla abnormnl (wmdttLnno.rihs Jicidp qulpkly rerurdloil by 
ill b use of daNTIUM: on o|,ni merit preEnared jnim i He 
^resi'fl-jU-HitLi of prc£ciLE^lby pbjHl dima. IDs ute pnimutos a 
clftjui, beoJUiy scalp. 

HEMEMOERf DANDRUFF Infsctluu li»ids to felllc^ 
tuAlr ikl'I in miB}' lu iHildtufeS- 

gctnl fl r OQta-day fur DANTLM iKSHtpntil or C.O.DJl.tO, 

DANTUM PRODUCTS^ 739 N. Troy St., ChJerco 



REFLATE YOUR AUTO PARTS 

At Home by New Method 

0 u Lfit connect to y ow batljcrry- N o E anka ustsi. 1-3.00 prepaid- 

Ftca partveviar*. 

CUN METAL CO., Av*. T, Decatur, III. 



YOIJCANDOEMYOURSELF 

“PHOTO FINISHING SIMPLIFIED” 

TkJLi now to MAHt OWN OUTFIT. Te-fldhfifl and MAKES 

ANDTHERESMDNEYTOEEMA0EIN1T 

KRAFTSMEN^S PRESS C« Cob Connecticut 



“RAISE FROGS!” 



Xo f ■ H‘H I 

To buy, 

rBIg PfcfltH.Tj etart anywhere. Illustrated boot "I’oruma in 

i'rrutii '■ FFtEF. 

AMERICAN FROG CANNING CO, [ 113 ]. HEW ORLEANS. LA- 




»NflW SUPPLY C<£ 




BnilUlInN — Army, Sp<irt Gmydi, Fire-{ 
irm I, Clothes, Shun, etc. 5end IGcfor 
DCW w tfi be rcd«rl 2 ]-Kl oa £nt order 
Army ik Navy Supply Co. 4773 Lester St. Richmond, Va. 

BIG NEW CATALOGS! No. 3 4 — 

Eiurlniss, Models, hta^hlnery, r’lwiineft, Hbioprint*. 
Ko. 35 — Materials, ^upolkir is i flier ixetpaiit 2 r>c. 
fiom or nuiroprtr i'‘ninjjETi ommtrfcn 30 c. kefunded 
fllitt order, lllufitrarrMi rJrcular free, 

EVRAY WECIIAMICS SUPPLY CO. 25 N. Cl mica 5*„ Cbkifa 







DRILL-INDEX 



OTwnif Ibn 

y FREE, 

r h j □ 3 are. co.. 



vrur cirilin in a 

LL-1NDEX. 



Kfen 

D It I 

WorkH llfco a Card Hides. A flip or the Wrl^t 

e I n’ rive, ll\rvc fi If'rin! (tit 

f fff? U/hifTOJl*d jminphlef and 

- prtiTJ. 

HU □ 3 Hit. LI),. FhI 5 th J III! Bide-, ST, WlfL, MINI. 



OIL BURNERS 



ff# htTe snr thirty awleU 
■ltd liui. tor every purpose 

Writ* far Caialod and A OfoT’J I'rppoJiflim 

PRESTO GAS MFC. CO. 



YF/ieti tordbtji to (niuortfoers pleaoc mgnlion P^piilnr -Vee^mnica 
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A 










Make Big Money 



Be 

Independent \ 



3^ FREE SERVICE 



Send pest c^tJ (or calm log cl "NEW rfimarftablr 
CRESTONK RADIOS. Buy dir«i frijm ij, 1 Wdly 
J'KEE TEiAlL, Munry rifund’ J 1 1 rtuL iau !(eJ. 



AGENTS SP 



CRESTONE RADIO U 51 ] BROADWAY 



□ e t n -5 ■ 



AUTOMOBILE 

and HOME SETS 

ftu>' If you cmi. The most ■‘ii-.ifi util moru'i ruaTTn? 
i^pmtimity ever ulJerwi. with mir ups, t h. I-.- 

HalBH Curd" £>[»». [lie may nm r>f It* krnil ill t\u airy 

pu actually Bk r E Jivfti y FREE One nil r»d|,^ am\ 

DtaUllftLl ultra ut^dcris (tome rtlh 1ml ,n Uir -ails-.- time 
make y[t to Si.W cash eacn week fur * ■ ie - * : I \ mr 

“"«r, iftor*. Himre, facttiry. finlae, t-LiEb or lotllt l\uv will 
Jump at Mita Etmk’irtLinlty r»f marveling. r.v, rm.i ruilkie. 
The IjE L (J \. F, Ms > AS-TEIt. !t!]t<>niObll€ radii i • it f 14 .ll 

elcclrlc auiwr-h etem-rty [to net. The new M \HTKRE’J I ( 
fmme nulki haH a Inciat irssrveoui lnuji-mFUc ruhlMI Iffj 
tiuper-Letarodyuo circuit At nr DC eurrent. 

Writ* Tfldar for Our 2 Free 
Sterling Oflrn 

With mtr EinlQUft ^ules plan ymi 
can start off 11 1 nnte m :l E; i rm mort- 
ey Write fur ruts ItiT^rmaHiiTi 
you can ^ecune either nr t^icti 
uf tUftie start 1 44= [itusih. rub u 
an opportunity nf il lifetime. 

LUXE MFC. CD,, Dept, 34 



FF^rr’fl a busini^ you can start nt honn 4 in spare time ami 
ijiLiekly byilil ut? iiilo a fltoady iuraiiicprcKiuecr. Chan I Sbuu 
N. \ , I.almwii abowh writ™, "The Foley more than jmiiL far 

1 ■ firsl J wwka. IT I 1 1 :■ l] purohnsed the njai'Ei|[i«- in 
iiliLETlJ iliftlruti ijf JittU 1 ., I WQuIif LaVr stems* It or li times msi; ■■ 
lnutnesfl, However, t nEuirpcnpfL over 20 fl lawn mow era, I 
i-E nrffr -5l! . C K ! drill nil my cUDtulm-tn urn booslcra.” Muny others 
lire Limkiny big IliCtlli’y shai iN-uini; lu.wn PlDWHH Oti the" 

FOLEY Electrakeen 

Mower Sharpener 

Va psperietiee required. Simply put the mower in the mu clime 
ibtut f ikrii on the power. l Jo-- 11 pewfcri job irt 1.1 to 20 niiausi^, 
with |r worth of e|ert rieity. tthajpeiut liII kimi* and niif-ti Vtm 
IJi'T SI. Ik. I in S— , 1 HI I fur liatnl jiLOwers, S-l to SO for power mowm-H. 

SPECIAL OFFFiJ 1 Attarlirncnt for arlndlnji assn. 

?rrr v i'p.n.u 7 7 T ftalrr*. etc.. Icirluricil 
ITU- h. I'rlriifhl you biulne^ iEu- year rounq .<rn[il! Invesri inii-n 1 
en.'iy tinymraiA ftuel himqii Jilht ahead ! wrln- imlay for ITtfcli 
fill .I H LMBralarftns Iilaru— no GhlluuUOh, uo imJcsinan WLIJ tall. 

FOLEY MANUFACTURING COMPANY 

307-* Foley Bull ding.u M»lnSt,N.E. Mlnnaapvlls.minn. 



Vou ll Git Marir a TNrlll Building These C-O Models, 



JD-JJ AERQNCA C-J 

i'?* J Wlh LCH". nielli 

i V m>> r'.iL.ihnl r»d -rnd bill . h 

f .■n.f.lcv Ku SFH.I -., I *■ H.7S 



PriBla*-OuL 
PhHHl Puri, 

rp«l lltF Mriie 

'VO K ft *, 

onoriL DI. 
n RCT Sued 
Jr rLnmp rur 
r« lrli.il.. 



1332 Lincoln SportplillB 

!*e'n 14". Irerlh II wrluhl 
1 I'lwTrU ■ fl ^a in □ 1,1 L> hi - L. 



»■- i*t- seat-Fj. ttq 1 sm S ^' ef’piLBud- cfui” cj .Ttl 

MONEY IN MUSHROOMS 

»SKl**W BES^^ESaS SMSiS'SS- 

ADANAC MUSHROOM COMPANY. OEPT. 147. 

TORONTO it. CANADA 



-9* (Mi* 



MAKE MONEY 

Building Things At Home 

Many :i profiifciblp buainef^t Kilh been etirtod 
with fmly tin idru uml a few dolbuii. Wo 
supply di?taiIod plans for building toys, novel- 
ties* and furniture that anyone can build. 

380 Blueprints Sow Available 

BLUEPRINTS 25c 

All blueprints 25c each, or ft for Sim Two 
or nmre prints on ntie project do not isell for 
the prire of one print. For a complete Ibt of 
our dSf!J blueprintH, send 3c stamp. 

BLUEPRINT DEPT, 334 

Popular Mechanics Magazine 
200 E. Oniario St* Chicago, 111, 



leiAlIY-CtJT 



and up 

Build li 

Ftjunclft 

i jl, fi LjyT n I !. -I v > for 

* ■ kanr util t* 

7 follow our 
-HTl S-l mpljflcd 

PI dm. 

Freluht Pa3d. PMee Inclgrfw: Thermnllti Iw^uLt,- 
tliYEi, HprlTiij: hronre Wtalher ^criji|Ll:io|, |1ullt-In 

IrvnLiik’- Hniini. rublnel. A E i ru r; I vr 1 

1-puneE Dimer, nith LatfSit hp.nl ^6,rt. .Also Naiti 
Piklru. FtiStiiKliC:-:, ele. Bllltd If VuuthK. 

neEulleit Pbfw FurnEuhnl. Sr-inl Mr(,iy f M r 
critakw; Lq full color. HO fluori [srartlml |ov>prlc«l 
hutncH Hr etu^i-i' (mttt, a.L-kt .Hurtum-r ciittaspi ;Ln.j 
R nrUKCrt. F/Inlilkticd I'.NMi. 

INTENNATIONAL MILL 4 TIMBER COMPANY 
Deni. P34, Bay Cit*, MlrhlqBn 



STERLING 

HOMES 

jijtte 

^500— 

or 

more 

Si? nil far 
full Cfalor 

Catalog- 



Puts Auto 

k? Thieves 



l mijLhi m-M- F.|*f lrv it. !., .1 t ',-|| nr. 

rfrJ 1 Ktn a *-4 \ ‘i.iSL . full . hi|H.i I I.k-tm. 

-uMhnU r,r, VH.Y (.Mi NIOIF1 — 

Hup* Ibluvn, ,r jni-tWH|p, ■ml ".irip, 
ivr*, uLarm * rUhinri.n* tm i 1 r in iM ia"- | iiM( ihjr y i-PUrA s-imo 

I "... I.. I J . kl . .t. ___ . ■ .. 



I'OT. r ;r SMlhhU is lit OK :i -I 'In |h< hpimJ ,k Li-nlt i. . r — hmi 

w ns |' K I CjF 1-jnlJl ell' llilrf r . i :i— ..ivy i'r/.if-,.' ■ ifPI) £kMI Tl-.r 

*P"r- ik* i« JmidlifhtB fim'i m.uru^ [ • l: J Ki’i-ir.i L Lt . 

'A'e yi.iE'T- nrf r, r k>^rd ■ d — I ■ 'e i.K ] lltt.1.1 

ntw — t IriliirLfl mT p>l«ill-|r *jjnnnb-> Htitlllfnj' I'm-: 

J .PMtir* en l!|wf.li mn — ran'-L i^L J.HJt (J lu.LnJIrd- <h to Jnl.i- 

I.I+, I JI koy T n.r 

AGENTS up to $20 DAILY 

M i 'lUyin C*r r-i-n'r* (irt | vn-rr-O-Vrll tUtnlkU tVirwcM m ion 

rr«i™ inatqnl nlUjLlbli knjwhnni, .J.rj ll*l. r i,fh,f'r|| „ jiPb-rd hi 

r*n I ln-lf! h'lrlni utr iiilmz u.n nn* nrr.fti r^. iwiU itnJy. 

TMf r ajlJL ‘‘ - ' 



IL-, r f.w ti^r+t ’ 



■ UFFkH .... I ip'F , I' . r«r *|,.ii itl.* . tWdp. 1 



OETECT-O-CELL, Dept. 134 

1154 Firw.ll An. CHICAGO, ILL. 
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(JcwnmKK ivprywhtft for mria 
wnntmt bettcf Hirerum. Year 
'round ulemAniJ crcul ■ ,J by ii.:l- 
Liunul tJh>moihs. (.‘mv SiL 
Err. P* 9 l Ftb. ]“ r Tune, Feb, 
10,1 Write fur Free Dnorbunr,, 
Tr.nl Tf#t Ofrrud lHl#rhiir- 
i»K imiSMUiL srpE.! cpporEijiuI h's. 
Start at mue. 

Ur*..™- fr tnlO. in I^lrr,u-J in, V. R. 

and On^.i >y W. t K»kt-T. Mf in- 
vmtnr. IdaiiUM hj- €tipr ri r ! iii ■!. 
lit hncrni .lird i ir,i !/.*. riiF-|r Nr.. ri"*!.i , 1 hr 
■ i! r. il h')‘P 1| l| If Hxjp-fialrrf- It. u l'.S. 
nil- 1 4 "j.i_nd:i ■ riiii’l i~ipiiiLl. iir ■ • f W. V . 

KW4*T «i& tVrrj 1 1 . i> |, .Vf| ■™»|J 
an u vitUf hu»i, 



President 




r*™il BiurmTh*. mnl-orn Bl'tr afitl did 
<al>n urtrbuwTT. of & 1 ] 

ktadj), lu teuirveloijii. flexibility. 
tllTreta r iiiur r atari inc. Iraq l.rmi i ry 
dram in rnltlt-rt Hi alJL. r. Krrpa 
mrlal I run i da mare w l.r si rofccl nit and 
(tr. n*r euunol eirrtulatc iburouEbLy . 
Frem vp.lv-ra’ rdBcH nni-sa. Cmm 
niprr periurnupd. Typed protects 
hrr iuL‘ir it Ljls [i. rfiTti i! liu- yiimivL 
i r.'-my t'l I riel tOn kninvu tu miciu’e. 
Ernahl ieliffl a cocdim, slippery, wesr- 
rf>i»iin£ aurfaMt wbii>h is «|f- 
lubnrttmir m I'mprecnnn of oil 
tllluit. MMUjfsCIUCHi tud 
■Miurautped by I'yroil 
( 'fmipaiiy. IV. V, kiddiT, 

1 e rra. t ,'i4 Pyroil Hldif., 

I aCiduc, liVis*, EJ. 8 , A. 



PYROII 

LUBRICATING process 




500 X 



MICRO OUTFIT 

Great Value for the Money. 

Mim I 1 GX. in MdJC; SfiO.OOG 
minificttiiMi; rack ai ll! 
pinion; tilting frame; ad- 
justable mirror; 1<> elldrnr 
disjweti up- i nst rum q ills ; 
oh# iu tier; tost tuias; fcx .-C- 
t! efl, labels. i netnictn i tl book , 
etc. Vi tv (Ninipletcp uicdv 
IhiXr-d — 55.45 ppd. 
t'lit-iho " TV" — Fir i rir?nT; .-l t> 
Tcb icvpia rihj \trrrmropi s tl 
lo $ SO : Binocular* t tic, St tj <1 tlamp. 

w. lee Sales CO. 

35 Waal 12nd 5L. NEW YORK 



O N lit 





Main- fnr hiailitli fi- * 1. 1 ■ t h' 1 IP E-.1Z 
MODE-!., 24 Ul.i-rnilana f.UI lid 

■ : - l-i-|]i|»i ■ . JLI. .1 l.-ii II-. I » ili-i-r jl*- 

■ . ■ r- foul rlmi pin,. all h* SflC . 
Leaflet* (uifr. Sr. fowl erna at fiimp* r 

Seattle Model Boat Co, 
dint, P, bci 133. Stittli, HhL 



UixjVt*, Eufrka, IJn N. u' ■ -n |L.-j>.,, ,*h|u-r IL.y .1 t ] V.t 
felt !:. | -fit* aj t, SI 40. W:.«liiri< inV-Niiii- nvDlam 

rum-nlrli-lT Irwin, ml (4-2. r . 1 -S 1 ' ifr .ll tr lull urn ir* 

wnur.il ta.IO. b" *3 Ml. 3-R J ‘ f4 lW>. D-N“ U MI. Low 

jifirr'i i ii (lain,", iiuLili.r", ah 3 1 c 1 1 hi nrrFa i€it. All WOrt 

iine^rtdliioatllT i-4 u» your tt-c^ub. 

\ ru - 11 11 in nrmHlu.Tr* 1 'riip w u Kn uu>* I IJ Zi'r ifill up. 
ifqnwpr hriRih"! rffii Ul ImJS SBr, KItpi.k f [iiij fc'-s 34k;. I 
nMinr. . ..i|.ilSy U.w. I'»r5i tot all aiid ariiuvr 

r..|jw at ti.E utIhii , 

triangle appliance company 

26$8 Pat ode no Ate., Detroit. Mleh. 



GO 



CANT LET 



ONLY 



MOST PRACTICAL HITCH MADE! 

Trailer Hoiuwltlu* Prim s Jtft&l nr |>#Lll xe. 

51 fur :i ddefta. Over S.iWtii vrcirds Instnietlua^. l‘'rw 
with itnres *etR nr rebate wlien ordered. Guide to 
tmSler bLUldliip. Free literature jlJsix 

HAMMER BLOW TOOL CO. t 505 Third it, Wausau. Wli. 



didEJ Xoi! 



Spring and Electric Motors for Your Model Boats 



ClrHaer Amin I utm 
Elr liiirffd . P . . au-. 
Lata <M... S 1 . 2 S ij:i. 



vmmm oil filter j 

w. SAVES ALTO ENGINE^ 



Triples life of oil . . . pro- 
tects against expensive 

Here is an invention that ev- 
ery auto owner needs. The 
Magnetic Oil Filter not only 
clarifies and purifies, the oil, 
but:il sQremovefl by it i aim net ism , sm u II 
nictiillic tuirtidlei thut -chip ufT the 
motor. TnMe chips will ruin bearing 
bnd nCoro cl r l inder wnlla . The > lutjc- 
uetic Oil Filter saws ten times its 
cost in repairs and nuiny times in oil, 

YOU CAN MAKE $10.00 DAILY EASILY 

prnviding only five imhi owner# 0 itiy with the MAifik'tir Oil 
Filter. On earR that have filters there ip a mniiTintic replacement 
cartridge that sell# the tidnuU you DiAkoyour luagtietie tlemon- 
Mmtion. Write for full particulars, and Hpucia] ofTyr that pro- 
vides a filter free to our workers. 

MAGNETIC FILTER CO. 

Dept. 202, 100 E. S*sboth St., Mllwaukw, WIs. 



When You Build the 

“SOVEREIGN” 

You Can Build Them All 

Complete bnoL nn building Pnnular Me.iiariirs Pam mis hluseum 
Ship hlodel "SdVfrcljtn Of the Sena." Price St ,00 postpaid. 

Popular Mechanics Press 200 E. Ontario St, Chicago 

Profit from Books 



bearing or reboritig jobs. 




JVipuLar MeehaillfS Press apecisl]*^ in suptilylnK tKHihs un any 
Lrnilt over tniH list. Check Hie thwilm you want, fthd mull 
this ml vert Lwrnent as your order blank- Cauthig' with 3 hi# on 2,000 
subjects free. 



auto racing 

How f(j Build Dirt 

Track RaccK St. DC 

BRICKLAYING 

Plain and Fansy. H , ++ . 51.50 
BRIDGE boo k 

L'ulbcrtpun's 

Fummnry of 1 £M 3 ... .SX.QQ 
CAMPS AND LOG 

CABINS fBlLLMlim)., . 52.00 
CARBURETORS I All 

New. Itevlsed EdlLbli. .52.50 

carpentry 

A U b'-nrms ............ 52.00 

DRAWING 

Freehand and I'erspeo 

tive S1-5B 



DRY CLEANING <Practtc»i) 

and D ver 53.00 

ELECTRICAL DICTIONARY 



rraetitftl 35e 

ENGINEERS* VEST POCKET 

liefereuee BiH>k . . 53.QU 

FURNITURE REPAIRING 

Fin hid OB fm4 liemro- 

tlon sj.no 

HAND Y MAN'S HANDBOOK 

Repair Work . 53.no 

HOME CLEANING 
and I'lWHjrur {Success- 
ful) , , si.sn 

HOUSEHOLD HELPS 

2002 Time, La bur and 
Money Waving Meth- 
ndu t(ir Hie Home. . . .SLID 
INVENTIONS 

How to Make Pay , . , . . 52.50 



LANDSCAPE GARDENING 
FrartLcsJ, 52,50 

LATHE WORK (Weed end 



Nleitai) 

For lieglnnsni. . 52.00 

LEATHER WORK 

AnbtlC. .51.50 

MODEL MAKING 

Many Kinds 53.00 



MYSTERY PUZZLE BOOH 

Mental Jig-Haws, * . 51,50 

PATTERN MAKING 

Excellent Now Btmk. . . $1.50 

plastering 

Best iKdructicm Man- 

ua3., , 51.25 

RADIO PHYSICS COURSE 

Most Cnrnydeli! 53,75 

RADIO SERVICING 

1 1 1 iw t ' i in ak v ri u i ney a 1 1 1 5 l.T 5 
REFRIGERATION SERVICE 
Manual ( All Makes) ..55,00 
RUBBER ARTICLES 

How to Make 52.00 

SHEET METAL 
CotiKtructlon Wjttfc, . . , 51.00 
Steam Engh??r'i Litem* 
How to Obtain. 52.00 

TELESCOPE ( Antatcur'e) 

Hnw to Make . .53.00 

WELDING ENCYCLOPEDIA 

All Method* 55.00 

WOOD, COLORING 

Finishing and Paliilllii? 53-50 
WROUGHT IRON WORK 
Practical , ,51.15 



— — --SEND NO MONET 



r Junt etivrlt the iKM^ka ydU want, and mall the whole adYeftbwfn cuts. 
It la yuur order blank. Whim iwairaan haadii you hooka, pay him 
the price arid Tew cent* imjsUlkc. It tmlakje Hie U, >■. rt‘mlt when 
ordering anil Include 10 cents t>cr book extra for pOflULge. 

POPULAR MECHANICS PRESS, Room P- 3 , 200 Eett Dittarie 
St-. Chicago. ILL 



TFJicn \&Tithvg fo advertisers please wictHton Papular Mechanics 
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These unusual bargains 
were made possible by 
lucky finds at forced sales 

ALL PRICES INCLUDE 
DELIVERY TO YOU 

Money Sack Guarantee 

Special Black Walnut 

TImI 91 *■■!. f'L l4Hn. Ihiek— i «q. 

ueai zi n. s-*jn-*-n n s-h in. 

(J hi if [jl. widti i Sfj, l-n Lhii e. — JH.1.4 [1 Oklr 

H-JJ Wnn-. ..I ]t=H-kk« M M 

Honl 1 C EI*T»‘( ■ Vanfif llitfiin 

Weal 113 V,vU rHiLtHil IliHf. |r 

or thaw l.ii-n .11 Lr II j ,4 tncl IriB M ill t 

W’rtl-p |I — fUJrrJ iliL*rlrnn W^tnlll — t>n- 

uu# JJrifiiL — 4 rJrnl*l W-hhF. 

AYutLr* - ! 1 1 ,L 3 i^nj 1 1 - - 

F ul"!i ' ink DHiYiicd U> yeti . 0:1- li flO 

T^FflE nr K lyric H- 1 J 

ALL Cndlauum BiriiiJi,* ^.[uary-!l«. b Umi, 

irUil. 



Big 12 Page 

Catalog F 
— Full of 
Bargains 



rVlrc-r ill- Hint i || a inVjf l-*1l|. 

Liif* — 'F t rij|L ptf-irrnj — Kl't" rricii-i 

— v -irk'd it'-kI dnrtifh 

hn" L , iiiLmrlt-rnj r LaiEl, AJJkrbirl,. 
j-,L»in u»B, "lr -”l"lla fill" lij 
fcnktb " ui>d.H jLiiihnl — '-iir-itri 

■JIkhSt— H* "J.IT limit"" 

Yhil rmai tTufcr— iji"h', 1".lkJr«. 

tiU'.-ih ih- L ■ ■ i , pint id w f r Abirv , » 1 c. 

Only 10c to cover 
postage, wrap- 
ping, etc,, or 
FREE if aent with 
order* 



71*3,1 « i IW" Kid lit V,-.-.nd— E^r-, 
l^eai Vfr&iiLlitiJi . IVhIh 

hihL Itlv-k tVsLiiiii . I ' i<i Jl. j.h ,j 

'■ h- Mud « HiiaS r - 34 or Hi in. IdUitli 

53-311- W«i rffrwW***l-« 
n*, I 11 £)iu wnodj 11 Dc-iL 31 
iin]y 1-4 tiL. ihli-k. — J * 1 
11 . uP fll.-li— i, m- ft. (July . -AJ M 
UcdC tU LL iji.« . |J U 



1 2 «nd 1 5 in. 

FLYING 



SCALE MODELS 

Full fuaelsRD Modulo, piinni EitfcoJ to fly. Each 
Completo in Coiiil irth'tSwn Kit wttli nil parts, maLe- 
raals AiilL Finns ntnl I Jii L nK'.rioiiii. 

CUHTIBft HELL PIVEH VOllfiKT CORBAIR 

PAOHOCOUPC ?iP AHU OW HAWK PUM MOTH 

POLISH riOHTEH rOHKCPt D-a FQHKER I HI PLANE 
POEIHQ FIGHTER IWIHITII CAMEL 

HEATH PARASOL BRITISH 3- E- £ 



YOUR CHOKE Of 13 
PirNAttHT MDSEU 

ANY 2 FOR 



50c 

PlUi IOl PH14IN 

LiVtii 1 Aj.i -1 - r'uf 

MttrBniimt 

Ideal Adtaaliflt a Supply Cn,. fnt„ Wail 1 9th $tre *1, N^w V-pr L 



tH Xhrwtl Criklrri 1 —1, Id.. 1 ,. fLi In. ? lit,-*. TjiJ>,ijiri tu 

cmbuiEt lAmi'.-n Bp^jkl PhL Pi. id HJr «i« Mfo 

-35 SifTnli iittiiil ■‘•i u( trtiiiiTuJ qnd ritt Tf-ndi *nrfc hi 
A nunuiK. JH ikiisiia* Fluyn J'wdnjL, Tiillp* kfr 1 # 1 * aa 
aLL usliui in 1 LUikii"!" j| I-i io. j. A Lp. l p -;iti: ^.lil 

CRAFTSMAN 



WOOD SERVICE CO. 

We Ship Ait 0«r th* World 
ST33-tS Mary St* 
CHICAGO 



SAW On The LEVEL 



BIG 

CATALOG 

FREE 



the Blade 



Saw thii tnmlprti war. r-'ansuf. 
MorcArfurat«r Pare, Never 
■wL>M.rd- l*>V"l tw-nl (1 lunitillr nut 14 
Imnilln, tltllu iiHTi-r L "il¥W — UTi TLb14 

JIG SAWS — 3 SIZES 

HE* 2 - 1 ' s S' civuaetty shim'll, 
ofval 



I)An4 h 



ini l»lj. Ai[ji|-,|sa,t,- kiniinfi, lh«n dal-r- 

: lll-nmiin. Hip* 11 11 1 JjiihH i^, 

1 UiiJc 4 _| 1 1 * 4 Wj.ii. 



valent. 9114 - 



enj 



du*'* 



GAP-BED LATHE 

idtumlm; uul etmIiI i i lin 



8 J.E BOICE 

Toloi 



Toledo, Ohio 





to SNOOT STRAIGHT 
HEREAFTER 



You can't do good work 

with poor tools. Nor can you he 
a good marksman with a poor 
rifle* Btir you can put it where 
you mm with this Remington 
bolt action . 23 — Model 33. 



It's a real rifle built for accuracy, 
strength, safety and easy han- 
dling. Its 24- inch barrel is 
specially bored and tifled to 
shoot .33 short, long and long 
rifle Xleonbore regular oe Hi- 
Speed cartridges. Double lock- 
ing lugs on chromium plated 
bolt. Rear sight adjustable. 
Stock is American walnut. 



A rifle you'll be proud to own! 
A moderately priced precision 
firearm that will help you to 
shoot straight ^always* 



RESOLVE 

to do away with 
rifle cleaning 

Shooc Kkjnborc Cdfcf:ij;;rs nrvJ you 
on throw awry pour cL-aium^ rod 
Wcmwn just i3i.il! No run, leading 
or pitting, lmte&d, KEiihbon depo-i" 
ILIA a p ro:tftiirf film jfi i!ic rirtc b.utrJ, 
keeps your gun aWya r t^.J y to u,ie 
on vrnnm, game ur tArgrt, Drop us 
a Jim for thewhotu Khnnl»PTe irory 
(Folder 10h Remingtofi Ann> Co.. 
Inc.. Brd^rpon, Conn,. 




When tcriim^ adV£rftS£f4 pIc«4C «ienHc?ft / J TS/ml«r Mechanics 







POPULAR MECHANICS ADVERTISING SECTION 



CHEMISTRY 



— a career of service and profit 

No- FJ£1P of hqmao endeavor 
offers greater possibfEirics today 
than chemistry. All progress ij 
dependent u’iv-n this fascinating 
science. And right at home, in 
spare time, you can kam the 
fundamentals by study of the 
International Correspondence 
Schools m orient course. Today* 
ask uj for complete information. 
Semi for an interesting booklet 
■ — free, 

DRAFTING offers 

opportunity to trained men 

Drafting is a fascinating profession, ond 
there is no limit to tile progress you can 
make. Many leading draftsmen today 
sinned their careers by study of the 
1. C. S, Drafting •Course, They recom- 
mend it to you. Let us send you com- 
plete information. 

ELECTRICAL ENGINEERS 
are leaders in modern progress 






Jusi as. certain as electricity is the power oT 
the future, just as certain is the part clrc- 
trkal engineers will play in industrial prog- 
ress. Many leading electrical engineers today 
took their first forward step by mailing n. 
couopp to the I* C. S. at Scranton! Why 
don^t you follow their example? 



SHOW CARD LETTERING 
brings quick success 

Rctp is the very cnuric you need if you 
want to get a good paying position fts a, 

Show Cajd LctlCrer Or Sign LcUerCf* 

H. L. Wood, a clerk, made more than 
$700 *'tm the side' 1, before he Lad completed 
his I. C- S. course and also won SIZS in 
prizes. William Whitman, a fnfrner wagon 
builder, non 1 has a sign painting business nf his own and fa 
earning nearly three ti/na as much as he did before enrolling 
with the 'International CnrrcsptrndrDcc Schools. Dse coupon, 
for free booklet. 



INTERNATIONAL CO ft Ft ESPON NCI, SCHOOLS 




Dept* ftfiW-G* Scranton, Pe. 
obligation, send rue full informal ian on subject 



Without 

checked below: 

□ Chemistry 
2] Drafting 

I A red FtietUrS 
I Cnrsc rute CancIrUctldn 
Mechoiikfll r n't) mean mu 
Heading Snap Blueprint* 
I Civil E m 1 i miffing 
AviAtien Eeglnai 
DIeieI Enflnei 
Gas Eng in:; U p-iiral i ci ( 

I Ftafri genuine 
i Air Cenditlralny 



1 Flrrtricil Engineering 
J Show Card Letterind 

I Highway Engineering, 
i AoritultUrs 
Poultry farming 
Sn*dlff 
jAceeuntirip 
' IGond English 
SaksmentMp 
A i| tiding 
Civil SiTvIre 
_ High Schoai Sublets 



A T um e, 

A dJraa*__ __ . 

irfien writing please mrrcffon Popular JfccAantcs 



Increase Your 

Earning Power 

Apply time and labor-ravilOp kinks to your work. Yout 
efficiency will noon be reeqgnued and you will bo in Line 
for advancement. 

If you do machine shop work of any kind, sheet- meted 
work, pul citing, carpentry, uulo repairing, farminy, con- 
crete work. plumbing, dectricnl work, welding, fmiLdinc- 
glosfl work, general reput r in-p, Eriol-making 1 poultry mia- 
injr, masonry vt Lomr repair work, get this 

LIBRARY OF 3600 

TIME and LABOR SAVING 
IDEAS for SHOPMEN 
AND HAND YMEN 

RECENTLY PUBLISHED 

k SHOP 
NOTES 

for 

1934 

480 Articles 
580 Illustrations 
224 Pages 
Price 50 c 
See partial list 
of 

contents below 




S I. n its ri li Sf 1 r k 1 n ** , 

r,, Tsif 

n«ll Rh^f 



»J I Fir- 



I [u lmllrip ihe new ISWMI Issue LIltNrtniteil above. there ftif- 
eight Valulnffi In the HTinp PTOtca Mbrary ot GiMKf easily nn- 
O+’rBlorwJ short Outa in everyHlay Jobs. flora are Just a few 
or CJit subjects taken from itn: JiHcsL Lheuc,, 

A BIN f! run Fa' ill" tltiQ. 

T^rrrfj IttlMi 

AIf (.’nfcniitT^'-r, Kn,.;U 
(■Ui :i-..w HE»dr", T. JV. V* 

A L.i-tljiij 

llnrid-,*'"'. Hnnwintq*. 
fw WrflHW 

Cir TE ill ■ Bi Lii Lbh • ft 
{'|i:E(l| i n PtT*#I L'llil 
Cuflk" Di.lrli- 

F«vi 

Drill*,*-"*. W tut itiu 
C*b Di> Wp V 
3.1* r:l r 4.1 El L P- 1 JDI w I r li 
[.soil, Flmi -wl t'- 4 - 
MUq 

firm. EVwtir-J Bvti)**- 
iBVHl 3' J 

71 ii will dtimd*. fhiDt 

F'iTr.,,1 Dnft Cnlril , 

T![#^1 1 !• 

Gnnka Ttmtur, fimjilfl 



tlar.-dln*. (’■*r-iini[3 , f&ff 
Better ]l„ir.m"rini 
Ttiifiriff i Elt<f Inn 
iw*hw, IV nil 4* fnin, 
ti ii t v t - h ii it Ocher 

t-crutht iUd- TmiI», 

'IjIfL* - j SlvsrpFbtiid 
Isllw Tmlp t'iiRFn-iiin* 
Mi-r J Tviuijif on, w'ixkL, 
wvFkbii Lli fir 
NiiJ*. Alfcliiihi,-, . I (Jf. 
m 

Ph.iBriiL|. Yi,iir Eloom. 
Trk-kk of 

iinrti. Arr 11J aU 1 1 • >(■ 
ft*t PraJiiitaf L i Lj" 

ImlI Liie - JL[ , hlrd Fit- 
i«rr« Tar 

)J|,i3*-ki!ti1ibr Bnolb 
■Alik. I'rjfl Fit EJm tt 
Rr r"W" .Tilf t" Dl IlTLvSn* 1 

h.mll III.'I I, Lkl.l 

Wijrl!, Ki:i'|'l.t Clip fur 



h < T 
Tiinr 

H.ri 

lUiiii 



Rhii 

Srv.hrvTiv4 frrf 

pow* 

&-n-Lii< C^tiiii, 1. yriirrl,* 
W' -F-hirn+iav 

fth""| Hill in iE.-w- 

rhin^ Hhi,|P 

S-Iirfi.mi (Iriurffr F'lk- 
Vli:m si-|«3 
fl mnaiiic 6r".r.i|, Unc.li"l| 
fllM.rFjrmi! . B*J I- !L J -ir ip_( 
llcarj D’Ay 

fi+B-.FiLIk- 

1 . 1 1 1 1 1 * , >T<m 1 rru i i *■ i 3 
fk ™».T,ip 

T"Mt, rh*lritde. lor 
Livnid ItsMim 
Vint, QidFk Arimf 

V-nri rial. IIaimL 

I:t-Flrir .1 Fr , iar 
Sin-iP ^JiFfW 



Each volume ccrn la ins npprculmately 4JW> art.lrlcvj anrt VHJ 
Itlnsi mi lonfl and LAS 15FJ orninre iwipfSi. This unrlvulEN] library 
uF shop he][K mity he aeeurvri for a llnilml Umo nnly. After 
* l,i presenl aupply uf honks la cXhuuSIcd iho Offer Uniat be 
wltbdrHWU, 

»i«* Send No Money. ™- 

popular mechanics pn*:s£ r 

2t0 Er Ontario St., Ream 334, Chleaqo, 111, 



Send me, na per your nlTer, the fullovlUE hooIrR. T will pa 
postman prlpf ano mnnLI umOUIIt Of [WialiipE'. My money wi 
\m rE^unctetl It I am not BaUsneU- {tUierk wbat you mill) 



IQ 1)U Shop Nfflu and Lath* Hffndb**h* bath far 9tc. 
□ Shop Matas Library (I vOlf,]i 5J-SIJ. 



Name, .......... 

Street am! Sfo., ... 



City, .State 

* C*€>, Dritppiim to V- and parser sfflnr Oaf 'J. If you reside- 
cfjrr&rre, Wiiiltincr- mntl accompany order. 










had ike 

POWER THAT 

WINS 

-b&hcOithe 1934 
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Harley- 

Davidson 



^7/ie -Mot&ccycte, 
with the FIGHTING HEART 



F RANK GOTCH, Wrestling Champion of 
the World, had the power chat wins — and 
the speed ■ — ■ and the fighting heart 

So has the Harley -Davidson 74 Twin, Its 
new TNT motor delivers 36 horsepower! Re- 
alize what that means in getaway, speed, and 
pull. A true Fighting Heart, it never knows 
what "quit” means. Give it a stiff grade or 



deep mud to wrestle with and it"s happy! 

Treat yourself to a ride on this great motor- 
cycle. Feel the thrill of its amazing perform- 
ance* Notice its good looks, too— -Airflo sty ling, 
low-swung grace* and rich color combinations. 
Be sure to ask: your Harley -Davidson dealer 
about his Easy- Pay Plans. You’U never miss 
the price, or the low upkeep! 



A 



MAIL THIS COUPON 






RuLtf.BBTirfBoni Wtrinr C<<. „ Etefrt. W |l«»iih wt.ff If, 

Lrit ini Ihe- "Fie htliir Mr*rt , " ' SmuJ I lly "1 ™i«c 1 Hl^ralm*. 

bHounp L» wlacItiwU to c-s^ef n*i uf ibaJliiMf. 

Mp-lll" . — ■ — 



Aflilrnn*. 



Hrif, In ; i I4-II ;nin, ! i i - > i )Hn, -I J 31 pent 
[ ) under 16 run. C4i tiw ur« ictuud. 
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RddtC Wmtds, C ’hciTTipJ'T^FT (’(!»■ 

buy, says: '* 1 o have nerve* that 
can Take iT„ T -’.rri''bc only ( itti:- . 
They have ii lizlt Liml mildness, ami 
I like their ta.re belter, t'.umT. 
il'i not pnp'Ic my nerve.-, r vtn 
when I smoke one after another / 11 



‘ *T dun*! doubt bui who I it rakcsi healthy 
nerves lu ride un outlaw horse? But 
any woman who is u home maker will 
ngrte with me that shopping cook I nil, 
cleaning, washing, und tending (u nil 
the other duties of running u household 
are enough to jungle anybody's nerves* 
I am a confirmed Camel smoker be- 
cause [ can smoke t lame Is freely with- 
out a hint of Jumpy nerves. Carnet* 
are the cigaretteT ' 



4 ' i n i y r |£kl. lini, IL .(. r!u> riu U T, lu, .-I I Li.tfllMJ 



How Are Your Nerves? 



Fortunate indeed is that modem 
man or woman who doe;; not 
get nervously upset, Kaw r jangled 
nerves stem, till too often, to be 
the order of the day. 

If nerves are your problem, w e 
suggest ft check-up now — on your 
eating, steeping and smoking. Cet 
a fresh slant on ymir smoking 
|> y changing i e p Lanuh. Much it 
heard about the tobaccos used in 




various cigarettes* But this is ft 
fact, as any impartial leiit-tohaccn 
expert will tell you: 




Cornels or o made from 
finer, MORE EXPENSIVE 
tobaccos than any other 
popular brand* 



Every where you see Came Is smoked 
more and more. People do cure 
about mildness**. about good taste 
...about their nerv ns. And Canids 
never gel oil your nerves. ..never 
lire your taste. 
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